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° Circuit Surgery ° New Technology Update® 


HYDROPONICS DO YOU GROW YOUR OWN? 


We havea full colour hydroponics catalogue available containing 
nutrients, pumps, fittings, enviromental control, light fittings, 
WINDOWS 95 CD dssupplied with Hewlet Packard PC’s these 
CD's have all the window files on them and were intended to be used to 
restore windows on a PC after a crash etc.£15 REF SX06 


SATELLITE MODULATOR MODULES prices from 


just 9p Surface mount modulators full of components. Fitted with an F 
type connector and a uhf type connector. Pack of 100 £9.95 ref SS20 


PROJECT BOXES 


Another bargain for you are these smart ABS project boxes, smart two 
piece screw together case measuring approx 6"x5"x2" complete with 
panel mounted LED. Inside you wiil find loads of free bits, tape heads, 
motors, chips resistors, transistors etc. Pack of 20 £19.95 ref MD2 


REMOTE HEATING CONTROLLERS with 30A 


MAINS RELAY from just 99p These units were designed to be 
plugged into a telephone socket. You then called the phone and some 
how it turned the heating on. Each box contains lots of bits including a 
mains 30A relay. pack of 20 £20 ref SS34 


.TALKING COINBOXES Prices from just 95p These units 


were made to convert standard telephones into pay phones, complete 
with coinslot assemblies and switches etc. OFFERED TO YOU ATA 
BARGAIN PRICE BECAUSE WE NEED THE SPACE! Pack of 10 £19 
ref SS29 


AC MOTOR BONANZA! prices from just 59pAgain we 


have piles and piles of these brand new mixed motors which we need 
to clear in bulk at ridiculous prices! Pack of 50 for £30 ref SS13 


PIR CAMERABuitt in ccTV camera (composite output) IR 
strobe light,PIR detector and battery backup. Designed to ‘squirt’ 
pictures down the ‘phone line but works well as a standalone unit. 
Bargain price £49.95 ref SS81, 3 or more £44.95 ref SS80. These units 
are brand new modules designed to take ‘pictures’ of intruders and then 
transmit the pictures down the telephone line. The PIR detects the 
mtruder, fires the strobe light this ensures a perfect picture even in total 
darkness. The picture is stored in memory inside the module and then 
sent by modem (not included) down the telephone line. The units also 
have a nicad battery pack included presumably to maintain operation in 
the event of mains power failure. Output from the camera is standard 
b/w composite 320x240 pixels with a 90x65 degree field of view, the 
picture quality is excellent.Each PIR also contains a video capture and 
compression unit. The infra red strobe has a range of 15m. The pir has 
arange of 12m.Power requirements are 12v dc 400mA. Power supplies 
available at £5 ref SS80The units are supplied with connection details 
etc but we do not have any information on using the compression and 
capture unit or interfacing to modems etc. The units do have operationa! 
PIR’s, strobes and camera’s (camera is 12vdc and gives out standard 
composite 1v p-p video) how you adapt these to work together is entirely 
up to you!Retail price for the units was in excess of £200 each sale 
price £39.95ref SS81JPower supplies £5 ref SS80 


TELEPHONES .uustinthis week is a huge delivery oftelephones, 
all brand new and boxed. Two piece construction with the following 
features- Illuminated keypad, tone or pulse (switchable), reacall, redial 
and pause, high/low and off ringer switch and quality construction. 
finished in a smart off white colour and is supplied with a standard 
international lead (same as US or modems) if you wish to have a BT 
lead supplied to convert the phones these are also available at £1.55 
each ref BTLX Phones £4.99 each ref PH2 10 off £30 ref SS2 


3HP MAINS MOTORS Single phase 240v, brand new, 2 


pole, 340x180mm, 2850 rpm, builtin automatice reset overload pro- 
tector, keyed shaft (40x16mm)Made by Leeson. £99 each ref LEE1 


BUILD YOU OWN WINDFARM FROM SCRAP 


New publication gives step by step guide to building wind generators and 
propellors. Armed with this publication and a good local scrap yard 
could make you self sufficient in electricity! £12 ref LOT81 


CHIEFTAN TANK DOUBLE LASERSS WATT+3 
WATT+LASER OPTICS couidbe adapted for laser listener, 


long range communications etc Double beam units designed to fit inthe 
gun barrel ofa tank, each unit has two semi conductor lasers and motor 
drive units for alignement. 7 mile range, no circuit diagrams due to 
MOD, new price £50,000? us? £199. Each unit has two gallium 
Arsenide injection lasers, 1 x 9 watt, 1 x 3 watt, 900nm wavelength, 
28vdc, 600hz pulse frequency. The units also contain an electronic 
receiver to detect reflected signals from targets. £199 Ref LOT4. 


MAGNETIC CREDIT CARD READERS AnD 


ENCODING MANUAL £9.95 Cased with flyleads, designed to 
read standard credit cards! complete with control elctronics PCB and 
manual covering everything you could want to Know about whats hidden 
in that magnetic strip on your card! just £9.95 ref BAR31 


HiPOWER ZENON VARIABLE STROBES vsetu! 


12v PCB fitted with hi power strobe tube and control electronics and 
speed control potentiometer. Perfect for interesting projects etc 
70x55mm 12vdc operation. £6 ea ref FLS1, pack of 10 £49 ref FLS2 
CENTRAL POINT PC TOOLS award winning software, 


1,300 virus checker, memory optimiser, disc optimiser, file compression, 
low level formatting, backup scheduler, disk defragmenter, undelete, 4 
calculators, D base, disc editor, over 40 viewers, remote computing, 
password protection, encryption, comprehensive manual supplied etc 
£8 ref lot 97 3.5" disks. £10 ref LOT97 


VIDEO PROCESSOR UNITS?/év 10AH BATTS/ 


24V 8A TX Not too sure what the function of these units is but they 
certainly make good strippers! Measures 390X320X120mm, on the 
front are controls for scan speed, scan delay, scan mode, loads of 
connections on the rear. Inside 2 x 6v 10AH sealed lead acid batts, 
pcb's and a 8A? 24vtorroidial transformer (mains in). sold as seen, may 
have one or two broken knobs etc due to poor storage. £15.99 ref VP2 


DIFFERENTIAL THERMOSTAT KIT Pertect for 


heatrecovery, solar systems, boiler efficiency etc. Two sensors will 
operate a relay when a temp difference (adjustable) is detected. Al! 
components and pcb. £29 ref LOT93 

SOLAR WATER HEATING PLANS £6 REF SOLP 


PC POWER SUPPLIES PACK OF 8 £9.95 
Thats right! 8 power supplies for £9.95! These are all fan 
cooled (usually 12v) our choice of specs etc, and are sold 
as seen. But worth it for the fans alone! ref XX17 
















COLOUR CCTV VIDEO 
CAMERAS From £99 


Works with most modern video's, TV's, Composite monitors, 
video grabber cards. Pal, 1v P-P, composite, 750hm, 1/3" 
CCD, 4mm F2.8, 500x582, 12vdc, mounting bracket, auto 
shutter, 100x50x180mm, 3 months warranty,1. off price 
£119 ref XEF150, 10 or more £99 ea 100+ £89 


We get over 5,000 
hits a day..... 


check us out! 
http://www.bullnet.co.uk 


SMOKE ALARMS wains powered, made by the famous 
Gent company, easy fit next to lightfittings ,power point. Pack of5£15 
ref SS23, pack of 12 £24 ref SS24 

4AH D SIZE NICADS pack of 4£10 ref 4AHPK 


ELECTRIC FENCE KIT Everything you need to build a 
12vdc electric fence, complete with 200m of fence wire. £49 ref AR2 
SENDER KIT containsaii components to build aA/V transmitter 
complete with case £35 ref VSXX2 

33 KILO LIFT MAGNE Tneodynium,32mm£15 ref MAG33 


10 WATT SOLAR PANEL Amorphous silicon panel fitted 


in a anodized aluminium frame. Panel measures 3’ by 1' with screw 
terminals for easy connection. . 3'x 1" solar panel £55 ref MAG45 
Unframed 4 pack (3'x1') £58.99 ref SOLX 


12V SOLAR POWERED WATER PUMP rerect 


for many 12v DC uses, ranging from solar fountains to hydroponics! 
Smali and compact yet powerful.works direct from our 10 watt solar 
panel in bright sun. Max hd:!7 ft Max flow = 8 Lpm,1 .5A Ref AC8 
£18.99 


SOLAR ENERGY BANK KIT 50x 6"x12" 6v solar 
panels(amorphous)+50 diodes £99 ref EF112 
PINHOLE CAMERA MODULE WITH AUDIO! 


Superb board camera with on board sound! extra small just 28mm 
square (including microphone) ideal for covert surveillance. Can be 
hidden inside anything , even a matchbox! Complete with 15 metre 
cable, psu and tv/vcr connnectors. £49.95 ref CC6J 


SOLAR MOTORS Tiny motors which run quite happily on 


voltages from3-12vdc. Works on our 6v amorphous 6" panels and 
you can run them from the sun! 32mm dia 20mm thick. £1.50 each 


WALKIE TALKIES 1 MILE RANGE £37/PAIR REF MAG30 


LIQUID CRYSTAL DISPLAYS Bargain prices, 
20 character 2 line, 83x19mm £3.99 ref SMC2024A 

16 character 4 line, 62x25mm £5.99 ref SMC1640A 

40 character 1 line 154x16mm £6.00 ref SMC4011A 
LM255X HITACHI LAPTOP SCREENS 240x100mm, 
640x200 dots. New with data £15 ref LM2 


SEALED LEAD ACID BATTERIES 
12V 7AH, S/HAND 


PACK OF 4 £10 REF XX1 


YOUR HOME COULD BE SELF SUFFICENT 
IN ELECTRICITY Comprehensive plans with loads of info 


on designing systems, panels, control electronics etc £7 ref PV1 


REGISTER FOR OUR 
ELECTRONIC NEWSLETTERS 


BULL-ELECTRICAL.COM 
ULL ELECTRICAL 


250 PORTLAND ROAD, HOVE, SUSSEX. 
BN3 5QT. (ESTABLISHED 50 YEARS). 


AIL ORDER TERMS: CASH, PO OR CHEQUE 


WITH ORDER PLUS £4.00 P&P PLUS VAT. 


24 HOUR SERVICE £6.50 PLUS VAT. 
OVERSEAS ORDERS AT COST PLUS £3.50 


(ACCESS, VISA, SWITCH, AMERICAN EXPRESS). 


phone orders : 01273 203500 


FAX 01273 323077 
Sales@bull-electrical.com 













200 WATT INVERTERS plugs straight into your car 


cigarette lighter socket and is fitted with a 13A socket so you can run 
your mains operated devices from your car battery. £49.95 ref SS66 


THE TRUTH MACHINE tells if someone is lying by micro 


tremors intheir voice, battery operated, works in general conversation 
and on the ‘phone and TV as welll £42.49 ref TD3 


INFRA RED FILM s«' square piece of flexible infra red film that 
will only allow IR tight through. Perfect for converting ordinary torches, 
lights, headlights etc to infra red output only using standard light bulbs 
Easily cut to shape. 6” square £15 ref IRF2 


HYDROGEN FUEL CELL PLANS Loads ofinformation 


on hydrogen storage and production. Practical plans to build a Hydrogen 
fuel cell (good workshop facilities required) £8 set ref FCP1 . 


STIRLING ENGINE PLANS interesting information pack 


covering all aspects of Stirling engines, pictures of home made 
engines made from an aerosol can running on acandle! £12 ref STIR2 


ENERGY SAVER PLUGS saves up to 15% electricity 


when used with fridges, motors up to 2A light bulbs, soldering irons etc. 
£9 ea ref LOT71, 10 pack £69 ref LOT72. 


12V OPERATED SMOKE BOMBS type 3 is a 12v 


trigger and 3 smoke cannisters, each cannister will fill aroom in a very 
short space of time! £14.99 ref SB3. Type 2 is 20 smaller cannisters 
(suitable for simulated equipment fires etc) and 1 trigger module for 
£29 ref SB2 Type 1 is a 12v trigger and 20 large cannisters £49 ref 
SB1 


Hi POWER ZENON VARIABLE STROBESusetu 


12v PCB fitted with hi power strobe tube and control electronics and 
speed control potentiometer. Perfect for interesting projects etc 
70x55mm 12vdc operation. £6 ea ref FLS1, pack of 10 £49 ref FLS2 


NEW LASER POINTERS 4 5mw, 75 metre range, hand 
held unit runs on two AA batteries (supplied) 670nm. £29 ref DEC49J 


HOW TO PRODUCE 35 BOTTLES OF WHISKY 
FROM A SACK OF POTATOES comprehensive 270 


page book covers all aspects of spirit production from everyday 
materials. Includes construction details of simple stills. £12 ref MS3 


NEW HIGH POWER MINI BUG witha range of up to 


800 metres and a 3 days use from a PP3 this is our top selling bug! 
less than 1" square and a 10m voice pickup range. £28 Ref LOT 102. 
iR LAMP KIF suitable for cctv cameras, enables the camera 
to be used in total darkness! £6 ref EF 138 


INFRA RED POWERBEAM Handheld battery powered 


famp, 4inch reflector, gives out powerful pure infrared light! perfect for 
CCTV use, nightsights etc. £29 ref PB1. 


SUPER WIDEBAND RADAR DETECTOR cvetects 


both radarand laser , XK andKA bands, speed cameras, and all known 
speed detection systems. 360 degree coverage, front&r 
earwaveguides, 1.1"x2.7"x4.6" fits on visor or dash £149 


LOPTX made by Samsung for colour TV £3 each ref SS52 
LAPTOP LCD SCREENS 240x175mm, £12 ref SS51 
WANT TO MAKE SOME MONEY? STUCK 


FOR AN IDEA? We have collated 140 business manuals that 


give you information on setting up different businesses, you peruse 
these at your leisure using the text editor on your PC. Also included is 
the certificate enabling you to reproduce (and sell) the manuals as 
much as you like! £14 ref EP74 


HIGH POWER DC MOTORS, PERMANENT 


MAGNET 12 - 24v operation, probably about 1/4 horse power, 


body measures 100m x 75mm with a 6Omm x 5mm output shaft with a 
machined flat on it. Fixing is simpie using the two threaded bolts pro- 
truding from the front. £22 ref MOT4 


INFRA RED REMOTE CONTROLS made for TV's 
but may have other uses pack of 100 £39 ref IREM 


Online 


iweb catalogue 
bull-electrical.com 
ELECTRONIC SPEED CONTROLLER KIT For 


the above motor is £19 ref MAG17. Save £5 if you buy them both 
together, 1 motor plus speed controller rrp is £41, offer price £36 ref 
MOT5A 


SONY STEREO TV CHASSIS assemblies comprising 


complete TV PCB excluding tube and scan coils. Nicam stereo, mains 
input. Appearto be unused but sold ‘as seen’ Would probably be good 
for spares or as a nicam stereo TV sound receiver and amplifier. 
For KV29F1U and KV25F1U(BE3D) PCB no's 1-659-827-12 
1-659-826-14 1-711-800-11 £20 ref STV1 


RCB UNITS Inline IEC lead with fitted RC 
breaker. Installed in seconds. 

Pack of 3 £9.98 ref LOT5A 

RADIO CONTROLLED CARS etc No remotes bit 


good strippers for servo's motors and receivers. Soldasis, noreturns, 
mixed types. £3 each ref RCC2 


VOICE CHANGERS hold one of these units over your 


phone mouth piece an you can adjust your voice using the controls on 
the W COS operated £15 ref CC3 
LOW COST CORDLESS MIC 500: range, 90 - 105mhz, 


115g, 193 x 26 x 39mm, 9v PP3 battery required. £17 ref MAG15P1 
AUTO SUNCHARGER 155x300mm solar pane! with diode 


and 3 metre lead fitted with a cigar plug. 12v 2watt. £12.99 REF 
AUG 10P3. 


SOLAR POWER LAB SPECIAL 2x6"x6" 6v 130ma 
cells, 4LED's, wire, buzzer, switch + 1 relay or motor. £7.99 REF SA27 
SOLAR NICAD CHARGERS « «x Ad size £9.99 ref 
6P476, 2 x C size £9.99 ref 6P477 

5.25" FLOPPY DISKS. pack of 500 disks £25 ref FDj 
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You don't really want to inhale solder fumes, do you? Help to avoid them 
with our neat little heat-triggered tool 
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Let there be light - whenever you open the door to the depths of 
darkness in your wardrobe! 
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NEW TECHNOLOGY UPDATE by lan Poole 163 
With over five million colour pixels, experimental ‘Roentgen’ I.c.d. 
screens have resolution approaching that of the human eye 


ITEC SHOW REPORT by Clive ‘’Max’’ Maxfield 171 
The reality of Virtual Reality as recently displayed in the US - 
astonishing, what's being achieved! 


PhizzyB COMPUTERS - 5 by Clive “Max” Maxfield and Alvin Brown 177 
Discussing the command routines for controlling the - 
PhizzyBot wheeled robot 





PRACTICALLY SPEAKING by Robert Penfold 190 
How to achieve those larger case holes more easily 

CIRCUIT SURGERY by Alan Winstanley 193 
Regulators Sum it Up; Electret Microphones; Quick Cap Check 

NET WORK - THE INTERNET PAGE surfed by Alan Winstanley 219 


Chat Zone; EREMAG DOT COM; Adobe Acrobat; Which EPE Mag? 


Kegulars ano Services 








EDITORIAL 155 
NEWS - Barry Fox highlights technology's leading edge 164 
Plus everyday news from the world of electronics 
READOUT John Becker addresses general points arising 175 
SHOPTALK with David Barrington 189 
The essential guide to component buying for EPE projects 
CD-ROMS FOR ELECTRONICS 196 
Parts Gallery + Electronic Circuits and Components; Digital Electronics; 
plus PiCtutor, plus Modular Circuit Design 
SPECIAL OFFER Save £100 on an 80W + 80W Hi-fi Stereo Amp 208 
BACK ISSUES Did you miss these? 209 
DIRECT BOOK SERVICE 216 
A wide range of technical books available by mail order 
E ELECTRONICS VIDEOS Our range of educational videos 218 
© Wimborne Publishing Ltd 1999. Copyright in allt © PRINTED CIRCUIT BOARD SERVICE 220 
drawings, photographs and articles published PCBs for EPE projects — some at “knockdown” prices! Plus EPE software 
in EVERYDAY PRACTICAL ELECTRONICS/ETI is 
fully protected, and reproduction or imitations in ADVERTISERS INDEX 224 


whole or in part are expressly forbidden. 


RR FRE RPAH PE IE BE TUS TARA ASSEN OOO EB AST MEA APL EAN TS DOT EAN AR PEEL IE YEE RPE ET EDIE LE TREE TEI SOE REE SEND EL TE NE SE SE A LET. AT ETI IIE LIE ELLE LEED LEI CLAD EEL TTL PEED LER SIIB ET RELIES DEAIE BEI EE A AAT OEE 
Our April ’99 issue will be published on Friday, 5 Readers Services @ Editorial and Advertisement Departments 155 
March 1999. See page 147 for details. 


Everyday Practical Electronics/ETI, March 1999 145 


Surplus always 





wanted for cash! 





COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite 
video output will also plug directly into most video recorders, point 
reception of TY channels not normally receivable on most tele 
sion receivers* (TELEBOX MB). Push button controls on the front 
panel allow reception of 8 fully tuneable ‘off air' UHF colour television 
channels. TELEBOX MB covers virtually all television frequencies 
VHF and UHF including the HYPERBAND as used by most cable 
TV operators. A composite video output is located on the rear panel 
for direct connection to most makes of monitor or desktop computer 
video systems. For complete compatibility - even for monitors with- 
out sound - an integral 4 watt audio amplifier and low level Hi Fi 
audio output are provided as standard. 

TELEBOX ST for composite video input type monitors £36.95 
TELEBOX STL as ST but fitted with integral speaker £39.50 
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95 
For overseas PAL versions state 5.5 or 6 mHz sound specification. 
“For cable / hyperband signal reception Telebox MB should be con- 
nected to a cable type service. Shipping on all Teleboxe's, code (B) 


State of the art PAL (UK spec) UHF TV tuner module 

with composite 1V pp video & NICAM hi fi stereo sound 

Outputs. Micro electronics all on one small PCB only 73 x 

160 x 52 mm enable full software control via a ag 2 wire link 

to any IBM type computer. Supplied complete with simple working 

pr m and documentation. Requires +12V & + 5V DC to operate. 
RAND NEW - Order as MY00. Only £49.95 code (B) 


Massive purchases of standard 5%" and 3%" drives enables us to 
present prime product at industry beating low prices! All units (unless 
stated) are BRAND NEW or removed trom often brand new equip- 
ment and are fully tested, aligned and shipped to you with a full 90 
day guarantee. Call for over 2000 unlisted drives for spares or repair. 


3%" Panasonic JU363/4 720K or equivalent RFE £24.95(B 
3%" Mitsubishi MF355C-L. 1.4 Meg. Laptops only £25.95(B 
3%" Mitsubishi MF355C-D. 1.4 Meg. Non lapto £18.95(B 
5%" Teac FD-55GFR 1.2 wi (for IBM pc's) RF £18.95(B 
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE £29.95(B 


5%" BRAND NEW Mitsubishi MF501B 360K £22. 
Table top case with moon PSU for HH 5%" Flopp or HD £29.95(B 
8” Shugart 800/801 8" SS refurbished & tested £210.00(E 


8” Shugart 810 8" SS HH Brand New £195.00(E 
8” Shugart 851 8" double sided refurbished & tested £260.00(E 
8" Mitsubishi M2894-63 double sided NEW £295.00(E 
8" Mitsubishi M2896-63-02U DS slimline NEW £295.00(E 
Dual 8" cased drives with integral power supply 2 Mb £499.00(E 
2% TOSHIBA.(T9 mm AH) MK2101MAN 2.16 Gb. New £199.00 


2%" TOSH.(12.5 mm H) MK1002MAV 1.1 Gb laptop. New £115.00 
2%" to 3%" conversion kit for Pc's, complete with connectors £12.95 
3%" FUJI FK-309-26 20mb MFM I/F RFE 


3%" CONNER CP3024 20 mb IDE I/F (or equiv.) RFE £59.95 
3%" CONNER CP3044 40mb IDE I/F (or equiv.) RFE £69.00 
3%" RODIME RO3057S 45mb SCSI I/F (Mac & Acorn) £69.00 
3%" QUANTUM 40S Prodrive 42mb SCSI I/F, New RFE £49.00 
3%” WESTERN DIGITAL 850mb IDE I/F New £185.00 
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE £49.95 
5%" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95 
5%" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95 
5%" HP 97548 850 Mb SCS! RFE tested £99.00 
5%" HP C3010 2 Gbyte SCSI differential RFE tested £195.00 
8" NEC D2246 85 Mb SMD interface. New 199.00 
8" FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00 
8" FUJITSU M2392K 2 Gb SMD I/F RFE tested 


£345.00 
Many other drives in stock - Shiipping on all drives is code (D) 


MITS. ae FA3445ETKL 14” industrial spec SVGA monitors £245 
1kW to 400 kW - 400 Hz 3 phase power sources - ex stock £PO 
IBM 8230 Type 1, Token ring base unit driver 


£760 
Wa Kerr RA200 Audio frequency response analyser £2500 
IBM 53F5501 Token Ring ICS 20 port lobe modules £750 
IBM MAU Token ring distribution pane! 8228-23-5050N £95 
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550 
ALLGON 8360.11805-1880 MHz hybrid power combiners £250 
Trend DSA 274 Data Analyser with G703(2M) 64 i/o £POA 
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500 
Marconi 2022C 10KHz-1GHz RF signal generator £1550 
Marconi 2030 opt C3 10KHz-1.3 GHz signal generator,New £5150 
HP1650B Logic Analyser £3750 
HP3781A Pattern generator & HP3782A Error Detector £POA 
HP6621A Dual Programmabie GPIB PSU 0-7 V 160 watts £1800 
HP6264 Rack mount variable 0-20V @ 20A metered PSU £675 
HP54121A DC to 22 GHz four channel test set £POA 
HP8130A opt 020 300 MHz pulse generator, GPIB etc £8500 
HP Ai, AO 8 pen HPGL high s drum plotters - from £950 
EG+G Brookdeal 95035C Precision lock in amp £650 
View ae Mod 1200 computerised inspection system £POA 
Sony DXC-3000A High quality CCD colour TV camera £1100 
Keithley 590 CV capacitor / voltage analyser £POA 
Racal ICR40 dual 40 channel voice recorder system £3750 
Fiskers 45KVA 3 ph On Line UPS - New batteries £9500 
ICI R5030UV34 Cleanline ultrasonic cleaning system £POA 
Mann Tally MT645 High speed line printer £2200 
intel SBC 486/133SE Multibus 486 system. 8Mb Ram £945 


Siemans K4400 64Kb to 140Mb demux analyser 


THE ORIGINAL SURPLUS WONDERLAND! 


THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS 


~ OBSOLETE - SHORT SUPPLY - BULK 


6,000,000 items EX STOCK 


For MAJOR SAVINGS - CALL OR SEE OUR WEBSITE 


One of the highest specification 
monitors you will ever see - 
At this price - Don’t miss it!! 


Mitsubishi FA3415ETKL 14” SVGA Multisync colour monitor with fine 
., 0.28 dot pitch tube and resolution of 1024 x 768. A 
=: variety of inputs allows connection to a host of 
es OFS IBM PC's in CGA, EGA, VGA & SVGA 
: COMMODORE (including Amiga 1200), 
= ARCHIMEDES and APPLE. Many features: Etched 
i ™ faceplate, text switching and LOW TION MPR 
‘i specification. Fully guaranteed, supplied in EXCEL- 
LENT little used condition. 






x 


Titt & Swivel Base £4.75 Only £119 © mrseva 
VGA cable for IBM PC Included. y elle — 
External cables for other types of computers CALL 









As New - Ex Demo 
17" 0.28 SVGA Mitsubishi Diamond Pro monitors 
Full multisync etc. Full 90 day guarantee. £325.00 (E) 


Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors. 
Good SH condition - from £299 - CALL for Info 


PHILIPS HCS35 gdb style as CM8833) attractively styled 14” 
colour monitor with both RGB and standard composite 15.625 
Khz video inputs via SCART socket and separate phono jacks. 
Integral audio power amp and speaker for all audio visual uses. 
Will connect direct to Amiga and Atari BBC computers. Ideal for all 
video monitoring / security applications with direct connection 
to most colour cameras. High quality with many features such as 
nel conden: tine ae CR Ps age button etc. Good 
used condition - fully tested - guarant 

Dimensions: W14" x H12%" x 15%" D. Only £99 ,,, 


PHILIPS HCS31 Ultra compact 9” colour video monitor with stan- 
dard composite 15.625 Khz video input via SCART socket. Ideal 
for all monitoring / security applications. High quality, ex-equipment 
fully tested & guaranteed (possible minor screen bums). In attrac- 
tive square black plastic case measuring W10" x H10" x 13%" D. 


240 V AC mains powered. Only £79.00 (0) 


KME 10" 15M10009 high definition colour monitors with 0.28" dot 
pitch. Superb clarity and Modern Styling. seccccccrnrrce: ge 

Operates from any 15.625 khz sync RGB video 3 Bs 
source, with RGB analog and composite sync 
such as Atari, Commodore Amiga, Acorn 
Archimedes & BBC. Measures only 13%" x 12" x 


11". Good used condition. Only £125 (E) 
20" 22" and 26" AV SPECIALS 


Superbly made UK manufacture. PIL all solid state colour monitors, 
complete with composite video & optional sound input. Attractive 
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.in 
EXCELLENT little used condition with full 90 day guarantee. 


20"...£135  22"....£155 26"....£185 (F) 









power 
e. 


Virtually every type q 

m n 
e Ex 
s 


suppl Ou can 
10,000 Pewer Supplies 
Call or see our web 


s over 1000 PC's from stock. 
‘s of spares and accessories. 
Call or see our web site for info. 


Intel SBC 486/125C08 Enhanced Multibus (MSA) NEW 


£1450 
Zeta 3220-05 AO 4 pen HPGL fast drum plotters £1150 
Nikon HFX-11 ag t) exposure control unit £1450 
Motorola VME Bus Boards & Components List. SAE / CALL £POA 
Trio 0-18 vdc linear, metered 30 amp bench PSU. New £550 
Fujitsu M3041R 600 LPM band printer £1950 
Fujitsu M3041D 600 LPM printer with network interface £1250 
Perkin Elmer 299B Infrared spectrophotometer A £500 
Perkin Elmer 597 Infrared eee a £3500 
VG Electronics 1035 TELETEXT Decoding Margin Meter £3750 


oe 60 output high spec 2u rack mount Video VDA's £495 


onic SD 150H 18 channel digital Hybrid chart recorder £1995 
Taylor Hobson Tallysurf amplifier / recorder £750 
ADC $B200 Carbon dioxide gas detector / monitor £1450 
System Video 1152 PAL waveform monitor £485 
ANRITSU 9654A gg DC-2.5G/b waveform monitor £5,650 
ANRITSU MS90018B1 0.6-1.7 uM optical spectrum analyser £POA 
ANRITSU ML93A optical power meter £990 
ANRITSU Fibre optic chracateristic test set £POA 
VISION ENGINEERING TS3 Dynascopic microscope £1850 


R&S FTDZ Dual sound unit £650 


R&S SBUF-E1 Vision modulator £775 
WILTRON 6630B 12.4 / 20GHz RF sweep generator £5750 
TEK 2445 150 MHz 4 trace oscilloscope £1250 
TEK 2465 300 Mhz 300 MHz oscilloscope rack mount £1955 
TEK 1502 Portable TDR (time domain reflectometer) £600 
PHILIPS PW1730/10 XRAY generator with accessories £POA 


CLAUDE LYONS 12A 240V single phase auto. voit. regs 


CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs. £2900 






Surplus always 
wanted for cast 


Superb quality 6 foot 40U 
Virtually New, Ultra Smart 


Less than Half Price! 


Top quality 19" rack cabinets made in UK 
Optima Enclosures Ltd. Units featu 
designer, smoked acrylic lockable front do 
full height lockable half louvered back dc 
and louvered removable side panels. Fu 
adjustable internal fixing struts, ready punch 
for any configuration of equipment mounti 
plus ready mounted integral 12 way 13 ar 
socket switched mains distribution strip ma 
these racks some of the most versatile « 
have ever sold. Racks may be stacked side by side and therefc 
require only two side panels to stand singly or in multiple bays. 
Overall dimensions are: 77%" H x 32%" D x 22" W. Order as: 
OPT Rack 1 Complete with removable side panels. £345.00 (( 
OPT Rack 2 Rack, Less side panels £245.00 (( 





| 32U - High Quality - All steel RakCat 


Made by Eurocraft Enclosures Ltd to the highest possible sp 
rack features all steel construction with removable 
side, front and back doors. Front and back doors are ~<@ 
hinged for easy access and all are lockable with | 
five secure 5 lever barrel locks. The front door re 
Me 






is constructed of double walled steel with a 
‘designer style’ smoked acrylic front panel to Em 
enable status indicators to be seen through the & 
ps yet remain unobtrusive. Internally the rack 
eatures fully slotted reinforced vertical fixin 
members to take the heaviest of 19” rac 
equipment. The two movable vertical fixing struts 
(extras available) are pre punched for standard 
‘cage nuts’. A mains distribution panel internal- Ee 
ly mounted to the bottom rear, provides 8 x IEC 3 § 
pin Euro sockets and 1 x 13 amp 3 pin switched “a 
utility socket. Overall ventilation is provided by “Sei 
fully louvered back door and double skinned top section 
with top and side louvres. The top panel may be removed for fitti 
of Integral fans to the sub plate etc. Other features include: fitt 
castors and floor levelers, prepunched utility panel at lower rear f 
cable / connector access etc. Supplied in excellent, slightly usi 
condition with keys. Colour Royal blue. External dimensior 
mm=1625H x 635D x 603 W. ( 64” H x 25” D x 23%” W) 

Sold at LESS than a third of makers price !! 


A superb buy at only £245.00 © 
42U version of the above only £345 - CALL 


A special bulk purchase from a cancelled export order brings yc 
the most amazing savings on these ultra high spec 12v DC 14 / 
rechargeable batteries. Made by Hawker Energy Ltd, ‘ype SBS‘ 
featuring pure lead plates which offer a far superior shelf & guara: 
teed 15 year service life. Fully BT & BS6290 approved. Suppli 
BRAND NEW and boxed. Dimensions 200 wide, 137 high, 77 

M6 bolt terminals. Fully guaranteed. Current makers price over £7 


each !Qur Price £35 each or 4 for £99, 


save £££f's by choosing your next relay from our Massi\ 
stocks covering types such as - Military, Octal, Cradl 
Hermetically Sealed, Contactors, Time Delay, Reed, Mercu 
Wetted, Solid State, Printed Circult Mounting, CALL US Wh 
YOUR NEEDS. Many obsolete types from stock. Save ££££'s 


INTEL ‘ABOVE’ Memory Expansion Board. Full length PC-x 
and PC-AT compatible card with 2 Mbytes of memory on boar 
Card is fully selectable for Expanded or Extended (286 erg 
and above) memory. Full data and driver disks oun ed. RFI 
ay tested and guaranteed. Windows compatible. 9.95 
Half length 8 bit memory upgrade cards tor PC AT XT expands 
memory either 256k or 512k in 64k steps. May also be used to fill 
in RAM above 640k DOS limit. Complete with data. 

Order as: XT RAM UG. 256k. £34.95 or 512k £39.95 


_ SIMM 
1 MB x9 SIMM 9 chip 120ns Only £8.50 
1MBx9 SIMM3chip80ns£10.50 or 70ns £11.95 
1MBx9 SIMM9chip80ns £10.50 or 70ns £11.75 
4 MB 70 ns 72 pin SIMM _-with parity- Only £35.00 
INTEL 486-DX33 CPU £19.95 INTEL 486-DX66 CPU £59.00 
FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £££ 
MOTOROLA 25 Mhz 68040 (XC68040RC25M) CPU'S £59.00 


shipping charges for RAM / CPU upgrades is code B 


NT4 Workstation, complete with service pack 
and licence - OEM packaged. 

Special Price ONLY £99.00 
Microsoft - Windows for Workgroups 3.11 & DOS 6.22. Supplie 
on 3%" disks with licence & concise documentation. 9.8 
DOS 5.0 on 3%" disks with concise books c/w QBasic . £14.9 
Wordperfect 6 for DOS supplied on 3%" disks with manual £24.9 


shipping charges for software is code B 


DISTEL on the web I! . Over 16,000,000 items from stock - www.distel.co.ak 


Open Mon - Fri 9.00 - 5:30 
Dept PE , 32 Biggin Way 
Upper Norwood 
LONDON SE19 3XF 


Open Non ~ 9:00 - 5:30 
15 Whitehorse Lane 

South Norwood 

On 68A Bus Route 

Nr. Thornton Heath & 
Selhurst Park SR Rail Stations 


ALL @& ENQUIRIES 


Visit our web site 
www.distel.co.uk 
emall admin @distel.co.uk 


FAX 0181 679 1927 





ee ad UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders accepted from 





Ed cricaninee hk tes © tes beak 


cten=-g ghey > jameuhamaany 
1998. E & O E. 0698 


. , . and Local Authorities - minimum account order £50. £100 are subject to 10 ing days clearance. Carriage ‘A)=£3.00, (A1)=£4.( 

a & (B=£5.50, (C)=£8.50, (D}=£12.00, (E}=£15.00, (F)=£18.00, (GROAL Mow ape 1 6 de ty cite tenier CALL. Al Goods eucetied Any dh Contaions of § 

and unless stated guaranteed for 90 days. All rights reserved to change prices / fficati i : 
stock. Discounts for volume. Top CASH prices paid for surplus goods. All trademarks, tradenames etc acknowledged. 


5 / specification 
© Display Electronics 








F REE AND DESOLDERING 


A free 48-page booklet written by Alan Winstanley giving 
in-depth information backed up by an outstanding range of 
photographs on all aspects of soldering. If you want to 
sharpen your technique, or if you are just starting out in 
electronic construction (or know someone who is), then this 
booklet will prove invaluable. 

Alan’s soldering section on the EPE Web site has been 
referenced the world over — it is even used by one soldering 
iron manufacturer to add to their own information; this 
booklet has been developed from that material and should 
be equally highly regarded. 


VERSATILE EVENT COUNTER 


Prompted by a reader’s telephone request for a unit to help him 
count musical beats, this constructional article first shows how a 
very simple BASIC program on a PC can do the job. It then 
takes the idea a lot further, presenting a self-contained 
PIC-microcontrolled design that will monitor the timing of all 
sorts of events. The results are displayed on an alphanumeric 
liquid crystal display. 

Event signals can be input via a built-in microphone, via a 
jack-plugged connection to other electronic circuits, and via a 
panel mounted switch. 

There are three monitoring modes: 

@ Mode 1 displays the time elapsed since monitoring began; 
the elapsed time at which the last event was detected; the total 
events counted; the average rate at which the events have 
been occurring, selectable for counts per second, counts per 
minute and counts per hour. 

@ Mode 2 is a frequency counter, principally for monitoring an 
external electronically generated frequency of OV/+5V 
amplitude, up to about 20kHz. 

@ Mode 3 counts the elapsed time between pairs of events and 
is of best use with events that are longer than about one 
second apart. 


NEXT MONTH 


GUIDE TO SOLDERING 
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VOICE RECORD/ 
PLAYBACK MODULE 


An easy to build unit that will digitally record up to 16 
seconds of sound. Use it as a memo pad or as a voice 
warning instead of an |.e.d. or other indicator: “fasten seat 
belts”, “maximum temperature exceeded”, “secure area — 
leave within 30 seconds or the police will be called” etc. All 


automatic in the voice of your making. 


MECHANICAL RADIO 


Inspired by the renowned Clockwork Radio invented by 
Trevor Baylis, this design shows a way in which a 
clockworkless power saving radio can be created using 
components more familiar to electronics enthusiasts than to 
mechanical buffs. 

You still turn a handle, but it’s not clockwork you wind up, 
it’s a motor whose output voltage is stored in a really large 
capacity capacitor (one Farad, no less!). It's power from the 
capacitor that then keeps you tuned into the world via an 
easy-to-build direct conversion receiver, and the 
headphone-coupled output then stops you voluminously 
troubling the neighbours! 

It's novel, it’s simple, and it can give you lots of 
entertainment — not to mention the benefit of extra exercise! 


PIC16F87x MICROCONTROLLERS REVIEW 


Thousands of you have become familiar with the PIC family of microcontrollers, especially the PIC 16x84 EEPROM versions. Arizona 
Microchip have now introduced a new range to the family, the PIC16F87x series. In many respects, these new devices can be 


regarded as greatly enhanced versions of the ‘84s. 


Importantly, not only do they have greater capacity than the ‘84s, they offer more facilities that make them ideal candidates for 
use in many sophisticated designs for which the 84s could not readily provide complete control solutions. 

Of particular importance are their several on-chip analogue-to-digital converters (ADCs), and their communications options based 
upon internal USART (universal synchronous asynchronous receiver transmitter) protocols. 

This review takes an overall look at the capabilities of these much-welcomed new devices. 


PLUS e ALL THE REGULARS 


NO ONE DOES IT BETTER 


ELECTRONICS 
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APRIL ISSUE ON SALE FRIDAY, MARCH 5 





DON’T MISS AN 
ISSUE - PLACE YOUR 


ORDER NOW! 


Demand is bound to be high 
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tracer/disassembler. 


Price £59.95 + 7.50 P&P + VAT 


1998 Microchip 
CD ROM 


@ Application notes 
e PDF Viewer 








AMAZING LOW PRICES 
PIC 84 & MEMORY 


The development system is supplied with MPASM 
assembler/disassembler and 10 projects, including 
circuit diagrams and unprotected source code. Projects 
cover subjects from simple sound effect generator 
through to an accurate Digital Volt Meter, Smoke Alarm, 
Stop Watch, LCD display driver, Keypad encoder and more 


NEW! PIC PROGRAMMER KIT 


Programs the Popular PIC 16C84, 16F84 and 24xx series serial memory devices. 
Connects to the serial port of a PC and requires No EXTERNAL power supply. The kit 
includes instructions for assembly, circuit diagram and component layout. 


This handy little programmer is easy to build, taking no more than 30 
mins. to assemble and test. The Professional quality PCB is 
double-sided, through-plated with solder resist and screen printing to 
aid efficient assembly. It is supplied with driver software to run in 
DOS on a 286 PC upwards and under Windows 95 on 486 or 
Pentium and a Disk full of interesting projects, tips and data sheets 
for PIC devices, including FREE Assembler and Simulator (requires 
9-pin D-type to 9-pin D-type cable to connect to serial port of PC). 
CABLE £5 INC. VAT AND DELIVERY. COMPLETE KIT just £15.00 including Delivery and 
VAT (UK Only). Or READY BUILT £20.00 INCLUDING Delivery and VAT (UK ONLY) 












1-10 


£10 inc. VAT P&P (in UK) PIC16C620 £1.95 
PIC16C621 £2.25 
PIC16C622 £2.50 


PIC16C84 /04p 





PIC Prices + P&P VAT 










> ©) Gs (40 1] DAN ie 
THE LOWEST PRICES! 


Crownhill Associates Limited 


PIC12C508/509 DEVELOPMENT SYSTEM 


This integrated development environment offers a 
unique software development tool for the PIC 
12C508 / 509. The package consists of 508/509 
In-Circuit Emulator, Programmer, EdICE a fully 
integrated Assembler with trace functions & ICE508 

















PIC 12C508/509 DIL 
£2.00 ALL AT 0.65p 


11-100 £1.90 Low Cost programmer PIC BASIC without programmer or PIC84 £49.95 +5.00 P&P + VAT 
é Packsd wih iipmation 101-500 £1.80 for the above devices @ PACKAGE with programmer & PIC 16x84 £99.95 + 5.00 P&P + VAT 
@ All current data sheets £35.00 PIC BASIC PRO without programmer or PICI6F84 = £150.00 + 5.00 P&P + VAT 
© Programs and Diagrams 566 24LC16 pas . PIC BASIC PRO with programmer and PIC16F84 £198.00 + 5.00 P&P + VAT 
















PIC BASIC COMPILER 


Write PIC Programs in BASIC 


@ Expanded BASIC Stamp | compatible instruction 

set 

e@ True compiler provides faster program execution 

_ and longer programs than BASIC interpreters 

@ I2CIN and I2COUT instructions to access external 
serial EEPROMs and other I2C devi¢es 

e@ More user variables 

e@ Peek and Poke instructions to a¢cess any PIC 
register from BASIC = 

@ Serial speeds to 9600 baud 

@ |n-line assembler and Call support 

e@ Supports all most popular PICs, PIC16C55x, 6x, 7x, 
8x, 92x and PIC 14000 micros 

@ Use with any PIC programmer 

Write your PIC programs in BASIC! The PicBasic 

Compiler converts BASIC programs into hex or binary 

files that can be programmed directly into a PIC 

microcontroller. The easy-to-use BASIC language 

makes PIC programming available to everyone with 

its English-like instruction set. 

Supplied with Universal PIC CHIP Programmer, 

connects to Parallel port of PC and programs all 

popular PIC micros. Complete with programming 

toolkit — Editor, Assembler & Programming software. 


PIC BASIC PRO 


The PicBasic Pro Compiler allows BASIC Stamp II 

commands, using pins on PORTA, C, D, E, as well as 

PORTB, and the capability of using more RAM and 

program space. 

A list of the new features and commands appear below. 

@ Real lif... Then... Else... Endif 

@ Hierarchical expression handling 

@ |nterrupts in Basic and assembler 

@ Bult-in LCD support 

@ Oscillator support from 3-56Mhz to 20Mhz 

e@ More variable space (processor dependent) 

@ MPASM/ICE compatibility 

e@ All Assembly routine for all functions are supplied 
and can be modified to suit your needs 



































































Universal PIC CHIP 
programmer supports the 
following Microchip 
devices 

PIC16C52, PIC16C54, 
PIC16C55, PIC16C56, 
PIC16C57, PIC16C58A, 
PIC16C61, PIC16C62, 






























































































PIC16C63, PIC16C64, 
PIC16C65, PIC16C620, 
PIC16C621, PIC16C622, 
PIC16C71, PIC16C73, 
PIC16C74, PIC16C84, 
PIC16C622, PIC16F84, 
PIC16F83, PIC16C554, 
PIC 14000, PIC16C508, 
PIC12C509, & MEMORY 
CHIP24C01 TO 24LC65 


Price 
£49.95+P&P+VAT 




















































































Supplied with sample programs including circuit diagrams 











http://www.crownhill.co.uk/picbasic 





















The Old Bakery, New Barns Road, Ely, Cambs 
Tel: 01353 666709 Fax: 01353 666710 


email: sales@crownhill.co.uk _http://www.crownhill.co.uk 
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ELECTRONIC COMPONENTS WRITE TODAY FOR 


Southampton 


SO15 3U0 


SS sey Le ee YOUR FE REE COP y! 


E-Mail: greenweld@aol.com 
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TELNET. 


8 CAVANS WAY, 
BINLEY INDUSTRIAL ESTATE, 
COVENTRY CV3 2SF 
Tel: 01203 650702 
Fax: 01203 650773 
TNE = Mobile: 0860 400683 


(Premises situated close to Eastern-by-pass in Coventry with easy access 
to M1, M6, M40, M42, M45 and M69) 





OSGILLOSCOPES 

eer sle rei eany 92 a OO ATA Z UAL CUR EAUUING aos cs sss sco vecadelvrcksuau ba Gasp esebsa boy cuvncthaceui tl mbwasvan eau biadernie’ £150 
Se eemechrah SOC = GONAT AZ Lead CoTAERO NL ois oa aoc os cc nas ca oaasdosuvecdisocneavsedasnescccarerseerecaiseuavee@hecrtees £250 
Gould OS 245A/250/255/300/3000/335 1/4000 ..................ccccccseeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeneaees from £125 
Hawlalt Packard 1G0A/1 BO0C/ TB TAI 2G a. iccccrececeshelsccsccccgscaccesectovdedcavacecsscssscelcsccaapsasoeiabe from £200 
Hewlett Packard 1740A, 1741A, 1744A, 100MHZ dual Ch ooo... eee ce cecceceseseeeeeeeeeenserereees from £350 
Hewlett Packard 54100D — 1GHZ DigitiZing....................:csscsseessseesssssssscesssesesssessseeeeensesstesesentes £1500 
Hewlett Packard 54200A — 50MHZ DiGItiZING.......... cc cceesceseeseeceseceseesenseeeeeeeeseseseeseneeeteeeeeeenneees £500 
Hewlett Packard 54201A — 300MHZ DigitiZing................:sscessscesseseseesssesetestesseseseneeeasenseeeneenees £1250 
Hitachi V152F/V302B/V302F/V353F/V550B/V650F ............... cc ccceeeeesenseeeeeeeeeseeeeeeeeeeneees from £125 
eas WI CHNAPTE TRIM! COPMEAIIVGE gcse sco uonsknks ou bdsascsugocoscsasddccncsnscanecnawascnansendeotecb¥yebssuataomnepeaseen £295 
enema Se Ue ce TUE AL RN ore ack sgn bhanaebinng gaa ndietoddlevakeaeans va seakdevendadwange) ADS £950 
Intron 2020 — 20MHZz Digital Storage (NEW) ............cscscsssssesreestssensteressessescsresesecssssssesonearens £450 
WaAseteag toy 71S 7 le SORA TAD ca vice cocoa a kin bs cata \ Gop socnvandeuvensunaph ones sapsatevieasase from £125 
Meguro — MSO 1270A — 20MHz Digital Storage (NEW)... sear Bupivecasadint centasebanedateaans £450 
Babee 30 Os) SOs WHEY FOUND ISG LES as co cairs ck ca ceua'ic odveeed cecicsanweaa cddnssthiddecaveoaivepabswaqntagnessesties £400 
WaT tse SON ee Fe ne hag daca aicabien sonicaipacécso cases caskaeunspdethaasuvgenesaubadee aeeateanaens £750 
Lecroy 9450A — 300MH/400 Ms/s D.S.O. 2 CW.........cscssssseressestensessenessccsseneeseneeensescasenrsneenes £2250 
Panosonic VP5741A — 100MHz — Dual Channel D.S.0O. .0........ccecceecceeeeeeeeeeeeeeeeeneuseeaeeaeuanennnea £1750 
Philips PM 3055 — 50 MHz DUAL Timebase ...............scsscscessesessersesenseseeeeenecaseseeascaesnetasenecnenseses £450 
Philips PM 3211/PM 3212/PM 3214/PM 3217/PM 3234/PM 3240/PM 3243/PM 3244/PM 3261/ 

BORG SPE AIUIN Oe P II SSA ooo caso cad sags oceccaets dots asi curbceoucduackoadgaon Ooaeteccobecsesal ovenNeeeren: from £125 
Philips PM 3295A — 400MHz Dual Chantel ..............cccceesessssessesesseeeseereseeesseenenensenseaeeeeeenenseneees £1750 
Philins PM 3335 — 50 MHz/20Ma/s D.S.0. 2 Of oo... cecesssestsnnssosssasesupesestosninsasenvaenosnanzeteiazarsrs £1500 
Tektronix 434 — 25MHz — 2 Channel Analogue Storage .............cccccessseceeseeessseseseseseeeeeseeseeeesenees £250 
RP GAUCEM ERT ANAC SpA TOCA Z. oot COTIGTVIVGL ccc ck <asccwsjigossco cess acedamayeehoceusncowemmbscsycVccoscr egal pep ebasmaaniea ate £400 
TOMEP OT O55 — SONAMIZ Dial CHAPS foc ccs odes Sci ds nv sscccoo coco acnsehuncedaacaamwaquesucesneaeveaiepevaeveseteanicoues £0000 
PETE AAIGOG — TOOMPIZ- AN GIOTROG iio es is cscerssercionnysccnnesnsnsitisancamegpusensbaciasendesitinvinden from £0000 
TGKEFONEC MOGI AG OE — 1OOMPIZ GUL CIT iiss coos aki cccssccacccaspcousnvaireaccacectachedscasesesssecoatdactsbegs from £0000 
TENCHU A — TOOIMAZ: Ss Oia ia a eae indi oe ela visa de dae eosen Wey ds vv ada a sesed adacuahtne eels £650 
TOkIrONIK TAS AS. 100 MZ —.4 CRANMOL aii sds vic ccccepsesseguadenscesan aeyesd scape J Bord daceestaniedness waetey £995 
Tektronix 475/475A — 200MHz/250MHz Dual Channel ...............:cccccesecceeeeseeeeeeeeeeeseeeseeneee from £0000 
GMI ABD — SOOMZ He. CHOPIN Goi, joists. senepacsenzseveneossaconssnsoanydssannnbisabeonivunitadydinscinepieodareneds £750 
TS PRRR COTTAM ek 1a ONE AZ: UUIEL COP RAT IV es oases (oc meakccoesnpapnedacasndeccancouaedgsesagugnup cus cea cuneuy crgepnveleseernes £375 
RCCRRCOTIIN, 28 10s ONT Z COUIGU SPACE occas se acs Gace sauhit ns vacessccncclusnascvcannyvensconasaassangoasanegyopueneseRen £400 
Tektronix. aero = GOMPZ Dual Cireriiel TS: Oh goad es cae scaccdees cg costvnsv cas ondedynedadsvassensveesaataacccoenvege £1250 
Tektronix 2221 — 60MHz Digital Storage 2 Channnel.............ccescsescsssessessesereeeseeneeeeeseeeseeeeneeneees £1250 
EE CUACR CIEE NC cer eh oS ODTEUS COLEEN IN sso occu fewer dp lagnevacacasdasuccbockbasteodssscueusesceushaed¥sdgconasagevenscniwamias £395 
ari TE se: TEIRAE TR (LIAN SN a 6.5, caclinncdaun cde chaseuiphatigpavanvaninbinansiennagpbaghiie lsibie £600 
Tektronix 2335 — Dual trace 100MHZ (portable) ...................:cecccssssesssssessesseseessseseessesersnneesessneeesnes £600 
Teltronix 2440+ 300:MHz/500 Ms/s'DiS.0: 2 Civic. ciccccccccccccccccdevecouacvevccsocsdedkovsoneacctnceatuvaseivave £2950 
Fekironix 2446 — 150: MHZ —-4:-Chatiriel IMM. iiccscisincs i ccdiescdcsivcccaccecsdasooctesndsevsccusscepeaneststonens £1200 
ER CMNCRNCATNE NE LATS BA LO TAZ = Ae TREATY cic stesso cee cbs ciaitsn voc pidvcdccabdeas bangu@iasoaapdsnacdoavagda sooptaewoorte £900 
ET MAY CONAN A FL) AZ A CONE 8 eo oes cscs cise oes podees'spaeuvasevesecguatoundasuacneR tanstnganteetueaneaun £1250 
TF MACEECHTAES: SAU CO IKMENZ =o OC CNET MIO sciccdscaciccescoscsscerestou vastdcviesucVaasouvecdvapecsercccesabenmbens from £200 
Tektronix 7313, 7603, 7613, 7623, 7633, 100MHZ 4 CI.........ceeccessseeseseeseeeeseeesseeeeseeenaeeens from £225 
Cer CHEAT 7H ONT OPN oie aos ca bc ecececcbeseebisds sc Siavsa svnbeusuabioabanuntavedaluavsccesvasnecesSeaphises from £450 
SU eBETRS ATA ee Oe setae aga cous secs cio aca ro sde a cucbunae sige Wesebaeiy sada Gaol ecavabopaeeenieasen from £600 
Trio CS“1022 = 20MHz— Dual Channel ni. ae Baise Naas, Aes ete acts the cee ewes £125 

Other scopes available too 


SPECIAL OFFER 
HITACHI V212 — 20MHZ DUAL TRACE 
HITACHI V222 — 20 MHZ DUAL TRACE + ALTERNATE MAGNIFY 










Ando AC8211 — Spectrum Analyser 1.7GHZ ..c.c.i.c.cscccescsseesesersensseensssnesasssnsterttnasensastersentes £2250 
Pres CESGRE xe: LOM 2 — TTOCIMS oii joecvcgdsnsctasa cs ssasaneysveonntesssacedacsousensthopncatennrvdctonabieseti(nnatons £2250 
Anritsu MS341A + MS3401B — (10HZ — 30MHZ).............ccccecceeesseeeesteeeeeseeenseeeeneneesenaes £3995 + £4500 
Afiritsu MS610B — 10KHZ + 2GHZ — (MINE). .....csercisecseccieresssicssecsssoossssonsonsscsesesensbeosasashapesentens £4750 
Anritsu MS710F — 100KHz — 23GHz Spectrum Analyser ...........:cccccscesccesseeecssesenecensceeeeseeeaeenes £5950 
Pup PSAGS S—TOOOMUZ ~ DOTADIC, «ois. .aisebe Lio econ cresvesscdsanatp icevvoedesnresvdvabvauce sthtnaskeadanegie £850 
Hameg 8028/8038 — Spectrum Analyser/Tracking Gen +100MHZz Oscilloscope ............::ee £1250 
Hewlett Packard 182T with 8559A (1OMHZ — 21GHZ) ............cccscescsesseceesceeeeeseeteenesensesenstensnenees £3750 
Hewlett Packard 182T + 8558B — 0.1 to 1S5O0OMHZ...............cccssscssssssscsessecetsscesesesenessatesensessees £1750 
Hewlett Packard 853A + 8558B — 0.1 to 150OMHZ..............::ccceessseeeceesssseeeceeeeeeeeeeeseenseeeseenenanens £2500 
Hewlett Packard 8591A — 9KHz — 1.8GHz with Option 10 Tracking Generator...............::::00 £6500 
Hewlett Packard BS94E — SKHZ — 2.9GHZ....... ccc ccc ccccosenscsenseesvossserssssentaronneesesepsoqsesnqense £7000 
Hewlett Packard 35601A — Spectrum Analyser Interface .............cccscccescesesssceeeseeeeeseeseeneeeeranees £1000 
Hewlett Packard 3561A — Dynamic Signal Analyset...............:ccssccsssseesseseseseeeeseeeeneeesenneeeseanees £4750 
Hewlett Packard 3562A Dual Channel Dynamic Sig. AnalySer............ccccccccsscseeesseeeeeeeeeeseeeseeees £6500 
Reames Paice SEGA = ShaZ BOK NZ ici ooo coves Soba asisys svcctrnndesandh dg heeded chaacs cppnbuha heinondandeteraennns £995 
Hewlett Packard 3582A — 0.02Hz — 25.6KHZ (dual CN.) ..........ccessscsceesseneeeeeeeeseeseeesneeeeeeeneees £2000 
Saumtets Packatcl SSOSA = ZOLZ ~~ AON ois 6r5 ais in dteneiheetesasis Saceovebsansoonvegeethnnedhod anqunbvennpieeteonayen £4500 
Hewlett Packard 8753A — Network AnalySer ..............ccccccseeesseecensensceeeeseseeeesesersesaeereesneeeeersenees £4995 
Hewlett Packard 8753B — Network Analyser ..............cccccccecsssseeseesensenesseseeueseeseneueeseeesnnaeeseenenes £6500 
Be CCIE TEN i isicasios Ih. Rss sssescdnngeepaenbdti cs havens tiventdeapotensvpabenedascne susie odmebasts gimiaerastsicer at £2500 
EF PO FO) = TT OWAPAS soi ins ehrsnan dices oss dec chu sunttiva ss Ghgoiea roctuabacadap uedpeibeesoas tons damatun tap ai dake naa ieap transient £500 
EN TT = SOKIIE — ZOQODAPIZ ......0:-.ssneoypepersassnvi nse ahind antiveensue seatetds nays (uel suatndehijatedsareverenasal £750 
Mead MISA. 4001 —'1-S00GHZ (AS NEW). .0-...sscicis dein. sscsssseuscoonvascaibbebsoassansatawnbacnebibanessa tutspis £850 
MamtIO MSA: 40142 =1-1GHZ {AS NEW)... 00. ciesisencesccsnssoncensnasssnoestanetsnersesenseeetevenenipennersils heidi £1250 
Rohde & Schwarz — SWOB 5 Polyskop 0.1 — 1300MHZ.............:::cssssceesseseessseeeeesseseeseesenseeeesees £1500 
Takeda Riken 4132 — 1.0GHz Spectrum Analyser ............:cccccceeseceseseeseneeeeeseseseesesersaesseseesenses £2500 
Tektronix 7L18 with mainframe (1.5-60GHZz with external Mixers) .............cccececeseteeeeeneteeeeeeeees £2000 
Tektronix 495P — 100Hz — 1.8GHZ programmable ...........ccccccceessseeeesseeeeeeeeeeseceeeeseeseerseepanseesens £4950 
Tektronix 496P — 1KHz — 1.8GHz Spectrum Analyse ............:::ccssecceecseceeeseesersseceeseueeeeseseeeereeens £4500 
NURS 1 @7 od AV SOL UTS) 
Adret 740A — 100KHz — 1120MHz Shere SOOT COIMMEINE hss sis cadapheasecttsenetn crus esoemecloadhpeond ates £800 
Anite 1G 360A Signal Generator 0:1-1040MAZ «00... cic. csscssscecsencssesvengsogtansenseonsegsoccovescerodsucsagmansrsensest £1500 
PMB ME AOSb OF/S. TANSMISSION ANALVSEM sizissipidsovassesccnsayseacvadtcsssuiacapeatsesbiosssoarecndsocsouscsenctsdtepasostesrogens £2500 
Anritsu MG 645B Signal Generator 0.05-1040MHZ...........::0: Levees oadtoni seuesaaihea nonin aansoe cee £850 
ne cs PE PTI VONOINONINE So onic th cits ots dtnatscbsiy orp cpuiiccsncnsvacsosidencugsseansabsadansevindvgseecandacleceowtimaeret\ she seater £250 
NE RIN TID: PINs VONITIONOT, oo. acsvessesseisasasaressonecanctnigieassdcdisgusespeveceuts trghaasn qort Gonbys shied iadunvel aognhsonttnlane £250 
Dranetz 626 — AC/DC — Multifunction Analyser ..........ccccsssssecsssessneessssssssseesscssssssssasssssssssecessesasseceseseatesetees £600 
Barra <P CMMI COMME TIA i i gies case doo anpsncilb a sbasainssvpnbaccvannnscanih Moun gyedcesudape tan suatansi eget tanphadahiahe 600 
ee Meee FPUTEIICS COUIIEE CEA E NS ie i sgnes cc cosar icy seseast ac anjanapcdanng opvasswnnncustuanipibordons iiasbo shaannvendedanntioae isvatd £1250 
By Mr PCIE CR UINE VIE ii cocci sclabaid fac alacpivoctaatsctgnassudrsvsdsbcovencnsnnohbgaunanighiosvesstuicrsvarsalechwosasedenya £1450 
Se INP ae: FCI UNNI Os scp! cas ca vunsaesahlp sche vbloanchavsupensensotn gndlSanlatay toss cissaopapgdnyeasenenpesidduedanig £400 
Bl GOOL — POWOr:AMDIMOT (155-4OOMEZ) DOW iiecdii fs Aides as becsonceencossstvqrasscctacudpealabessescooplshetgiseisveaccuacsvuneis £1500 
Farnell TSV-70 MKII Power Supply (70V — 5A or 35V — 10A) ......cccesscssseseeecessecsescreesesssensessasassesesassenensenens £250 
Fame OSG-1 Synthesised Signal Gomera ...,-..,..<..ncs.sn.accresrs-ccossebogesernuacddnbofpediiivesvensecssviesevcdeceesevsnencecnsics £125 
Farnell ESG-1000 Synthesised Signal Generator 1GHZ (aS NOW) ..........:cssscecececcsssseersesssenstecacseneeasscnsersaeaens £995 
PAITIGH AP SU290K, POWE! SUBDIY SV + 250A ooo i sscsccsescsssnvoesassantonercssnedustustenn qipspigiveseonevsvugnvenesunencocsinindorsons £1750 
Feedpack.PFG 605 Power Function Generators i685 ii..cicsciipsorinesteessanodveresesesnstcesesusccesnodbentesodensssrceoseavendavend £200 
NU II CIO 5s 0 Saks coksn Space soction Std sud baaicycane4 Gobn co ikauetnngg onbiesnans tenana ob ayers teDhiGennisetuskenanabescdvedaoven £2500 
GN ELMIEPRS1 FCM Signalling Recorder i... 5.25. pisasicgssetorenlersgureadhinsonpadhtesaighecpbousea) queksabuaisemiodanewenne £3000 
Gulldilne 9152 —.1 12 Baiiory Standard Col iioncios css cascsiscasn ces kapahacqsetu sjaanichadsnapasnsde ahisesn ses cayvbshnevgenniaisreageet £550 
Hewlett Packard 1630D — Logic Analyser (43 enn) BRE NEE TRE Se EE Sy RR ORES Se eT £650 
Hewlett Packard 16500A - Fitted with 16510A/16515A/16530A/16531A — Logic Analyser............0ccc0 £4000 
Hewlett Packiird 331A ~ DIStGRION ANGIVSER iid. oeseic.. cose ech vpusve inggsinvenderaencubtidodigheseacauocs otabecegiesvesgheainnedese £300 
Hewlett Packard 333A — Distottion ANGIVSON «css: .iiiegessestessnceatsonseovadusvagpnsascgaumbunpyhiededesscesohasnapensucesapisidiadnone £300 
Hewlett Packard 334A — Distortion Analyser .....0......cccccssccsesseseesestseesesetarsanscesesencescsesecsetscssseseceecaesesansecateseess £300 
Hewlett Packard 3325A — 21MHz Synthesiser/FUNCtion GON... csssescsescesessseessecsessscensssscneneesscatsenereees £1500 
Hewlett Packard 3336C — Synthesised Signal Generator (10HZ — 21MHZ) ...........ccccssessseessesseeseeeenseseereeeees £1000 
Hewlett Packard 3437A System voltmeter...........c.cccscsescsssseeneeeseneseenenseeeneanens es £250 
Hewlett Packard 3438A Digital multimeter..............ccceee 
Hewlett Packard 3455A 6% Digit M/Meter (Autocal) .... 
Hewlett Packard 3456A Digital voltmeter... ec eeeeseeeeeees 





Hewlett Packard 3488A — HP — 1B Switch control unit (various Plug-ins available)............cccecsseseseeeesereees £550 

















Hewlett Packard 3478A — Multimeter (5% Digit) + HP — 1B ...........ssccssessecseessessesneeseeseeneeneenesseenteaneeneanenneennens 
Hewlett Packard 35600A Dual Ch. Dynamic Signal Analyser 
Hewlett Packard 3586A — Selective Level Meter...........ccsccseseseseees 
Hewlett Packard 3711A/3712A/3791B/3793B Microwave Link AnalySe@P...........sscsessereesenreneeneeneeneanernes £2250 
Hewlett Packard 3746A — Selective rece bok ate pétbsiesonllataiasedesroagaceoseiiargeibedibdhsteaponanebot atta cnet omataas £750 
Hewlett Packard 3776A — PCM Terminal Test Sot......:.........:cccesscssssscssssscesssscerscesnsessassedusssseuscensesenaneorasnes £1500 
Hewlett Packard 3779A/3779C — Primary Mux Analyset...........cccesessecesesesseeseessessessesseeessseeerseneesesens from £600 
Hewlett Packard 3784A — Digital Transmission Analyser ............cccccssseesseseecsesecsssscesrsssersseersesseeecsesaneesees £5000 
Hewlett Packard 3785A — Jitter Generator + RECCIVER 0.0... cceecseseesescseseseseesesescseseeseneeetscsesersnseseeseenersssess £1250 
Hewlett Packard 37900D — re hag CE EIS FAIR SPOS) inna sass cpap tesaneesprecssouarsscsatnisiatint an iagates £4250 
Howlett Packard pamer Wale PAIONUGION 6.0.5... c.cceccscesessssssscescscsscesescesstsacscecsecserensdsnonssnpseseenceonceneaseosaeenes £250 
Hewlett Packard 4192A — LF Impedance Analyser ...........ccccccccesseesestsesesesssessrseessseesseesessesserssseseceeeeeee cass £7000 
HeWUAiPEh PrN Satter CE LE IIBIOR ionic sic ik Seccnss ccs ccesisscssesesuivndssdsonssqntceteegacoacts jovesnesbagesventapeney £1250 
Phebe FAN ei TIE OV MICE oi cainscssiceccseasecscscedsccsesscssscosernostnctonsaeston) shonssvecosussnssepaseupsoncenanbas £4500 
PUR OPURID WRIT MINION ceva casevsszascnscontaeeiscewsobesoredvournsssonceavavieenneendnéebpeebuindqapstbeoushetehasierenta £800 
Hewlett Packard 435A or B Power Meter (With 8481A/8484A)..00.00.. cc ccesesscseseteesetetsetersseessatenereees from £750 
Hewlett Packard 4948A — (T!MS) Transmission impairment M/Set............ccccececsessessseseseseesssesestseeseeeeees £1500 
Hewlett Packard 4972A — Lan Protocol Analyser .......................cccscsccssscesenerorscssesesssesessgeosoesnssnsrossstnscousonnes £1750 
Poel tt PRICING rete ee VIRION FIQOONGIET oan cscs ce ssecinsesccsescsssssccsssussocsescuaesseesavevensasoastestonnceseseassnrasasnegdane £1750 
Hewlett Packard 5238A Frequency Counter 100MHZ ............cccceseseceeenseseseseseseseseseseeeseseeessnarenansesesssererens £250 
Hewlett Packard 5314A — (NEW) 100MHz Universal Counter ............ccceeeeseseeerseersesesseneersseseeseresseeeseseeees £250 
Hewlett Packard 5316A — Universal Counter (IEEE)... ccc eeccesscsesesssesssseessessecssesasessesesseesenessessnseesses £500 
Hewlett Packard 5335A — 200MHz High Performance Systems Counter ............:.cccssesesesseesesesesseerstensereness £600 
Hewlett Packard 5370B — Universal Timer/Counter ..............:ccscccssesseeseesesetsesnseesseeteesseeeasseeeseessneeeneneenseesy £2000 
Hewlett Packard 5384A — 225 MHz Frequency Counter 00.0.0... scecsecsssessensesesesessnesarsescenseeeeseeseesneteneesecanees £650 
Hewlett Packard 5385A Frequency Counter — 1GHz — (HP1B) with OPTS 001/003/004/008 ............:scccsese £995 
Hewlett Packard 5420A Digital Signal Analyser ...................scscsosossssssessessssssesseseecsssseenssssssessesenscneateensearetates £350 
Hewlett Packard 6033A Power Supply Autoranging (20V — 30A).........:scscssesssesesssesseesesessseteressseesesseneeeeeass £750 
Hewlett Packard 6253A Power Supply 20V — 3A TWIN..........scessssesseessesessnseseesesseeseesnsenesnesnereesneneeneenennennenneess £200 
Hewlett Packard 6255A Power supply 40V — 1.5A TWIN...........ccscscssssesesssesesesssrseseseseststsrsnsesssresssseeenenecenevseas £200 
HEWLETT PACKARD 6261B = 

. Power Supply 20V-50A £450 Discount for Quantities 
Hewlett Packard 6264B — Power Supply (0 — 20V, 0 — 25A) .......ccceesessssessersessseseesseseesserstersersensesensenesasees £400 
Hewlett Packard 6266B Power Supply 40V — 5A... cssesesesssssssssessevsssesesseensessssssesnssaneseresesesssssnsees £220 
Hewlett Packard 6271B Power Supply GOV — 3A...........cceesesssesesesnstesessesssscssscseseseseecsnsrsnecsnssscscenesasesesesenees £225 
Hewlett Packard 6632A — Power Supply (20V — 5A)..........ccccesssssssscssscssessesssssssasscsessscersnssscesasesasesesesesaeesnes £800 
OURS Ce Fe I soak cs dsicvedsescveseccecscsaconisvecnssvsetcobsssabutonseduineseaniecaqnenssherscosseausasesabvontond £250 
PRUNE FOCI Fmt te TT OUT FAG cook cink. i cccccisscscvscsssccesccccivecnscnvonsnsescrenyaciectivansosssseuevauksbeneuntie £450 
Hewlett Packard 8015A — 50MHZz Pulse Generator... ce ecccessseteceesessessesssecsecsseessacsesecessseccsnseaeaseseeeses £750 
Hewlett Packard 8152A — Optical Average Power Meter .............ccccscsesssessescscsssssssessnessressrsseesesssseseesssceseess £1250 
Hewlett Packard 8158B — Optical Attenuator (OPTS 002 + 011)... cc ccscsesesensesesstereseeescsceerereseessseeeerees £1100 
Hewlett Packard 8165A — 50MHz Programmable Signal SOUrCE ...........cseessseensessseesessseassessecnenens ...£1650 
Hewlett,Packard 8180A — Data Generator... ceseseseeseeseesssessesseetssessseeesssasesesseseseteseees £1500 
Hewlett Packard 8182A — Data Analyser............:ccccccsecsseesssecctscsetseseesecseersseeseeessseeceensessess £1500 
Hewlett Packard 8350B — Sweep Oscillator Mainframe (various plug-in options available) £2500 
Hewlett Packard 83554A — Wave Source Module 26.5 to 40GHZ...........:.:cccceseesssteesteeeeens £3500 
Hewlett Packard 83555A — Millimeter - Wave source Module 33-50GH2.................. £4250 
Pim WelOTt PRCIRIE ty VOCION VONITIOUGN viisckcccccsccteeissctiesccesonssrecsaivscezeccesssnavansessconanenecvengaend coonsandnosdcanrevsoss £350 
Hewlett Packard 8620C Sweep oscillator MaINFrAME ............:ccecceessesesesesseeresecsesesesesaseeseessesasetasessenecers from £250 
Hewlett Packard 8640B — Signal Generator (512MHZ + 1024MHZ)..........cccscsessessesesssssessneeeneessenseeeees from £850 
Hewlett Packard 8656A — Synthesised Signal Generator (QQOMHZ)...............cssssesseseeseeseeneneeneeteneeteneeneneens £1250 
Hewlett Packard 8656B — Synthesised Signal Generator..................ccesesereseeneeneensennenneetestentearsneeneeneenes £1750 
Hewlett Packard 8657A — Signal Generator (100KHZ-1040MHZ) ..........:cccccesesssssecsssesssessssstseseneneatecenseseeees £2500 
Hewlett Packard 8660D — Synthesised Signal Generator (10KHZ-2600MHZ)..........:ccccccsssesessseesseeeseesseessees £3250 
WAITED URI PY TRI HITTING! cscs ccs assnessccocssvcesetcscossasesorscsscsecynasnds/sesisingonbenspesstnesedosbapebadpeviinl £375 
Hewlett Packard 8756A — Scalar Network Analyser .........c..ccccescsesssssseessesesesesseeersessseseescsceeserssatnenstaceeeees £1500 
Hewlett Packard 8757A — Scalar Network Analyser ...........ccccsescssseesteeeesessseeeseseesneeseseeeessesenseesensseneneseeenss £2250 
Hewlett Packard 8901A — Modulation Analyser... cccccssssesesesesststssensesesessssneesesesssessesecesserassceesarecateees £2750 
Hewlett Packard 8901B — Modulation Analyser..............ccccccccceccsessssseesesesesesesesstesesesessaeessaseeeenscseseversnaseeeees £3750 
Hewlett Packard 8903A — Audio Analyser (20HZ — 100KHZ)...........sssseesecseesesterteeneeeeesesnesssnsansensnneneness £1600 
PR WTIREE POCICRTE Bate — LISIOINON AINGIVSO oo. occ.sssiicsscscessssvsctesecsesidesssnescossoncedsotocnasesassessenstaonusnsussaqnidiie £2500 
Hewlett Packard 8903E — Distortion Analyser (Mint) ............:cccscsseescssseeessssteseeensestsessrstsesestscscscesaretecenes £2000 
Hewlett Packard 8920A — R/F Comms Test Set................ccccscssesssecsessetesseeeersseersseesaseassessceesecsassesecesearensees £4995 
Hewlett Packard 8922b — GSM Radio Comms Test Set..........ccccccscseeseeseesssseeeesessserscesseseseeseessensseeeeseeeass £8500 
Hewlett Packard 8958A — Cellular Radio Interface... cc ecessesessseesessssscserecssesesssesscssseeseeessesseeccsssessesansnes £2000 
Keytek MZ-15/EC Minizap 15Kv Hand Held ESD Simulator ..............sccceseesesesseseeeeseseeneneeteneneanenensenenensenenees £1750 
NCOP ree tare eee CAF WOOD COGNGIRUON sis. cacsscccciccaccectnicnsevecscessopsssecenconsesonscesiueveasesdenoevsessocosscstunessivoraased £995 
EAN MN aa, thay al gap ccnp chs eden vneday na bes snhnsesosbatensedtiededcbsan ceaeeaunsntbtheyeel £250 
Krohn-Hite. 5200 Sweeny, FUACHON GONOPAtOl oils ices jictesiescndesensecesnconessasenssceacenssonsanosudpoanpenssavetoensesensnensiovenge £350 
Desai ig SPUD Contre I UNE occa es cccsce sa tscccns ath yaamcastvaseveusbnebesneuhenvrsadedoane nsoasoacutetniniscrcrehacdnivadgibatvnased ink £250 
A same ST ae CN Ete Be ada ptt Sadnced xagsiicensincdconsedocsaperatenbeSpnashnmaneayarsdy reasianite £350 
Leader 3216 — Signal Generator (100KHz — 140KH'z) AM/FM/CW with built-in FM stereo 
MOQGUIAION (MU) jissdivnsasegriasensVscarecheissrnesiasvanes eta Ad asa caOH Goth sinsnr siete ssplpiah bgfitenn hsadapi are ncsgntonar ini £995 
Marconi 2019 — 80KHz — 1040MHz Synthesised Sig. Gen ............ccscccsescesesessereeseseseseessssssssesesestsesenenenenesenenee £950 
Marconi 2019A — 80KHz — 1040MHz — Synthesised Signal Generator .............ccccccsessesersseseseeeseeenseesseeenens £1250 
RTs + WACMUY TRIO ons cis oiciy ck has vevspncncaecs cus shattvoscesdvecdtshsseosl axjvasventstnnsaugaedieavddasonaoaibacinnceabiens £1995 
SAOTCONE 29.8 1A > PURO es SORTA PAI is siciescajakgssintasgenandetancssvancerdpteusoaraannpnapedqecansoestquqaecavtopnestis (onbbavads £150 
RENE DOT 1 Pein Fm Tess css tr Var cchesekd ote ccnus Sea docrdnpne yn ntevas baxasvajesuessayetatesansacedadeasdasucgbaovensgae £850 
REDCCOTN GIT Vee CTT PASE ROE acs clas dessenavs hha sacca sca de soa vonn foscpeqanscoaeynvasaulvobopbschetvgeiesdunsictsbavesesovoeeceans £1000 
TOON Be ee a I, TOL CE scsi eas ia hccacaysascs ccsossuavgnssctedansencscenseciunceensrdeqeesdbivlonsigespenngubieneds £2250 
i ricaad os mm RSE She ITU on cc any sdes oils saps vaces pane cece neosdiveeeosassoguesresdseseneeasseavedscgunpicssbaneniavade from £950 
PTMER CO OVE FIN NE III O00 ccc s es ccceesecssessuscsesesatuisscssevssscsotsasonsenesnsnenuesecneesesecostusnecnssnaceguduvenbosstdvancobeah £400 
Philips 5190 L.F. Synthesiser (G.P1.B)............ssssscsesscocrnsenseqeessosseeseneceneensecnsseneensseneeegeesseesnseteesbnesbastiesnvetavens £800 
Philips 5193 Synthesised Function Generator .............csecccuserssssessssencseesesersseesssessssecsensssessassensceseeanseneeees £1500 
Philins 5518 Synthewise FUNCHON. GONOFAHO ......-.....cssesemsssonnsesnnassnsencesecoessscessecsenecncasenceadaneianesosssennanecoees £1500 
PPR PING re Mmmm) CHOOT, 6505s cisccssosccucsetpscetivsssiencscnstuesieasbatbecneqatevecsceiesatersocesenigensanivagsisgengune £350 
PINS PIMS716 — S0Mriz PUSS GONGIAOT iii... sccscsssinccesssssscecscoatecsssssseanvensnecscesescenenecscssensebuadansvasunsadtuannes £525 
Sepa MUNN ye Lott INICIO CINE VND cscs cs casccccpiscnvsded stesdsnvensanecssvecesnssvencecntinnuveseenosaegenschweddnassoraenestlaabiny £450 
CIN BAe Gir tee ICY UNIT cio cassncasseniecenseecssccevececenossnsescencesesusctevecaveonsosuntavcqanadvouesoalscnonaney £200 
Racal 1992 — 1.3GHz fe aad NN da 0. sus nn dutcha vs acs abn nsw bear bgirairadiikansdenstaba paghaioaeaerels £800 
Racal 6111/6151 — GSM Radio Comms Test Set................ccccseccssssscscsssecessseesscsssscsssassnsssseneesssssneneesseeaeeeaes £POA 
Racal Dana 9081/9082 Synth. sig. gen. 520MHZ ..........ccccseceseeeeeseseseesesesensesceeesteesenenes sha from £500 
Racal Dana 9084 Synth. Sig “on PENI Bo hae fo cs cckcnss vehaths coach jatsnens ...£450 
Racal 9301A — True RMS R/F Multivoltmeter ...............:00 ...£300 
Racal Dana 9302A R/F multivoltmeter (new version).. £375 
Racal Dana 9303 R/F Level Meter & Head.............:00006 .£650 
Racal Dana 9917 UHF gabaceid meter 560MHz............ eRe iusbaarasnvens ved Ns Ricebaplahigp as <sansvacncesionianndanaceamatel £175 
Rohde & Schwarz LFM2 — 60MHz Group Delay Sweep Gen... eceesesceeesescseeseseeseecsensserseeseesensavecseny £1600 
Rohde & Schwarz Scud Radio Code Test Set... Sd castata cca pall esiitinndscineessvovertesvarsealien £300 
Rohde & Schwarz CMTA 94 GSM Radio Comms Analyser .............cccccceseesesessesenseseseseeeescssesteesenseecseeeseessens £7500 
Schaffner NSG 203A Line Voltage Variation Simulator... cceeseesesececseessesesesesssseseasecsesssesensnenesseaseessesees £950 
TTP Te eae HITTING ES CRMTIRINUO acca Sc sczaiskccis ickadscasaenactendorsstensyiiGabssovchontcersvcdebadsonssbpaitgpacnctonatii £850 
Sabatier MG Sew TIOTONCG GOMOFEIOE 6.5. cccisccasccacsecdsecccesveesssectivedgiscoscstasescessecousesesasescupsuvgennecateqaonoooanue £850 
Schlumberger 2720 1250MHz Frequency Counted ......1:....00recvsasssesesreersiesersencterdscncenscdensgeesovsapenegasesneneeszeces £500 
Schlumberger 4031 — 1GHz Radio Comms Test Set.............csscsssecsssssesseecsssssenssssesssssssenenssnenensscenensacenenans £4995 
Schlumberger Stabilock 4040 Radio Comms Test Set...........ccsscscsesessssesssssssestessseesessnseessensanenenssnensaeseeneens £2995 
Schlumberger 7060/7065/7075 Multimeters ...............c.cccscsesesssesssesenenesenstensesrseeessasesnsseseensessevasenerecess from £350 
Solariron 1200 + FI6G; MOSDONGS ANAIVEO! s.i2;...4....0c6ikiseccesscessenstesccsssevissdescusvessascsovsbsursegcasersogenscnsndsepiarsbens £2500 
Stanford Research DS 340 — 15MHz Synthesised Function (NEW) and arbitrary 
NY COIN geist ah hk haa oss tsap suis cot cworic dias pi Gobetnns Wikate aAncaGeodengnnapiqrerdeoganayesrinusreneumagis £1200 
Systron Donner 6030 — Microwave Frequency Counter (26.5GHZ) ..........::secscsececssseseessseseersneseseeseneenenensens £2500 
Telequipment C171 Curve Tracer...........ssisecsssstsccessecssersssssesesesecuncesscersvecnsecnscensesaaossnesssessneageosssesssenssasenss £250 
Tektronix AM503 + TM501 + P6302 — Current Probe Amplifier ..............cceccceceeeeseeeeteesesseseennesetersesneenerseesies £995 
Tektronix PG506 + TG501 + SG503 + TM503 — Oscilloscope Calibrator .............ccsccsesscsenseeensceseseeseseeeeees £1995 
TN ET, ReMi FN aco es ai pas hs cs vse vane tone vad ashsrca pean geste dagast nxewacemchnessesenpenpbovanachousaesersecalbys £1150 
Tektronix 1240 it MUIMUINI slic. cba seats Met Uva escctivadateceuseyissoeeuh tognalicassNbvih ental euaiedsbidsgocessunvassseCcosapadicagppeoty £500 
TPCCN TATA PAL Tele GI COI MONIE 5s ciiscccses cghsectivcgseseincsntiuss vosshonsetiinuaspstnoecanssedpetonpegseahroosbedgnacpatvseesgs £250 
Tektronix AA5001 & TM5006 M/F — Programmable Distortion AnalySer............s:esessseseseeestsseeneeneenseneenss £1995 
Tektronix TM5003 + AFG 5101 Arbitrary Function Gen... ceeseeseseeesessseseseetesseseecesncsessscscseetsnenensasecins £1500 
PMMCRRCOPUNE COASO 10 to LEMS PASTING cise choc vase ja picreca sepeivecsacivcatnisvedectvecein eens ousecccsensvassadhteccnssossnodiee £500 
Tektronix — Plug-ins — many available such as SC504, SW503, SG502, 
PG50G, FG504, FGS503, FGS0T rack + MAI OPE 5. oes si ps ccces asnnetsnpsasserossaedsssssnsdersesssareasorosteccscoqssseoraste £POA 
RI RTE Fre Ce nese peck c rvs gce ih pnnantenarnatingeGiscdensensetaocnnoupanniasaderducncpsanadtnengocecassedteritia £400 
TE IUTP Ta AARON NUN across ck she egos sg nen peg h chases sen sth Saco S iyvdnsbannand’ so sop cans dnga segbve cede sbontadige £550 
Valhalla Scientific —- 2724 Programmable Resistance Standard .............cccccesceeseseeseseseeseesseterserereersensenes £P.0.A. 
Wandel & Goltermann PFJ-8 — Error/Jitter Test Seto... ccc ceccececescseesseecseesenscssesesecassecgecssnsceceasseseseneas £12500 
Wandal & Goltermann POMA (+ ODO) .....i....ssi scene Csbencsaiescesssessnsndsonsvsnssessadnavoouennescosdevencgtbeedépoasseoneaves £9950 
Wandel & Goltermann MU30 Test Point Scanner 0.0... ceseeseeseetscseeeeesepaesaeescsseseecsassessesesesseeseneaseeaee £2000 
Wayne Kerr 4225 — LCR Bridge ..........:..cccceeseseeees -ie ald innsatebiglohas sisal wie ieee £600 
WU) VTEC ERARCTON TAOMOFOIOT Coonan cccsesctesessnseseccsecenooeesossqpcorsseanscossaqersiipesceserseeesemlfomie £250 
Wavetek 172B Programmable Sig Source (0.0001HZ — 13MHZ) ...........ccceceeeesesessesseeesseseeecseeassecnsserareaaes £P.0.A. 
Wavetek 184 — Sweep Generator — SMH Zi... cise ecsecccsesesccssnscscescscsscsasetsceeossscscaseapsaecsernsuatoccesesssevoesscenae £250 
WV RORIN B90 — V1 GTz HEA GPF su cbc giisnnn sess ejetagie sana Sueptinekanendnndipeaihosanesénapabondscoantnaaapision £1250 
Wiltron 6409 — RF Analysers (1 I ik clini sachccGiesnsitixnun|caneditesougdSbaccsbecepirciste sed landivaitisapeaatl £POA 
Wiltron 6620S — Programmable Sweep Generator (3.6 — cts I caidcaudat bani i laduasitma cas cantibleenssdoeorieisiods £650 
Wiltron 6747-20 — Swept Frequency Synthesiser (10MHZ-20GHZ) .............:.ccsecssesteseeeeseeeesseenseesenecaeeecsenans £4950 
FOIE: SO ATMIISIIG FACOIOOE a6 Loo. ck sctadaisioctssindenosvoncsscitnossspuyenvosnycenogenqsente onsepscpoadtsshyanarvotiougede £POA 


MANY MORE ITEMS AVAILABLE - 
SEND LARGE S.A.E. FOR LIST OF EQUIPMENT 
ALL EQUIPMENT IS USED - 
WITH 30 DAYS GUARANTEE. 


PLEASE CHECK FOR AVAILABILITY BEFORE 
ORDERING — CARRIAGE & VAT TO BE ADDED 
TO ALL GOODS 
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£1 BARGAIN PACKS 


— List 1 


1,000 items appear in our Bargain Packs List — 
request one of these when you next order. 


2 LITHIUM COIN CELLS, 3V p.c.b. mounting, Order Ref: 
1078. 

2x 5A BRIDGE RECTIFIERS with heatsink couplers for 
12V charger, Order Ref: 1070. 

1x12V STEPPER MOTOR, 7:5 degrees. Order Ref: 
910. 

1x 10 PACK SCREWDRIVERS. Order Ref: 909. 

2x AMP PULL CORD CEILING SWITCHES, brown. 
Order Ref: 921. 

5 x REELS INSULATION TAPE. Order Ref: 911. 

2x CORD GRIP SWITCH LAMP HOLDERS. Order Ref: 
913. 

1 x DC VOLTAGE REDUCER, 12V-6V. Order Ref: 916. 
LIGHTWEIGHT STEREO HEADPHONES, moving coil 
so superior sound. Order Ref: 896. 

2x 25W CROSSOVERS for 4ohm loudspeakers. Order 
Ref: 22. 

2xNicad CONSTANT CURRENT CHARGERS, easily 
adaptable to charge almost any NiCad Battery. Order 
Ref: 30. 

18V-0-18V 10VA mains transformer. Order Ref: 813. 

2 x WHITE PLASTIC BOXES with lids, approx. 3in. cube. 
Lid has square hole through the centre so these are ideal 
for light-operated switch. Order Ref: 132. 

2x REED RELAY KITS, you get 8 reed switches and 2 
coil sets. Order Ref: 148. 

12V-0-12V 6VA mains transformer, p.c.b. mounting. 
Order Ref: 938. 

1x BIG-PULL SOLENOID, mains operated, has ‘in. 
pull. Order Ref: 871. 

1x BIG-PUSH SOLENOID, mains operated, has ‘in. 
push. Order Ref: 872. 

1 x MINI MONO AMP. 3W into 4 ohm speaker or 1W into 
8 ohm. Order Ref: 495. 

1 x MINI STEREO 1W AMP. Order Ref: 870. 

15V DC 150mA P.S.U., nicely cased. Order Ref: 942. 

1x IN-FLIGHT STEREO UNIT is a stereo amp. Has two 
most useful mini moving coil speakers. Made for BOAC 
pasengers. Order Ref: 29. 

1x0-1mA PANEL METER. Full vision face 70mm 
square. Scaled 0-100. Order Ref: 756. 

2 x LITHIUM BATTERIES. 2-5V penlight size. Order Ref: 
874. 

2x3m TELEPHONE LEADS. With BT flat plug. Ideal for 
‘phone extensions, fax, etc. Order Ref: 552. 

1x 12V SOLENOID. Has good ‘in. pull or could push if 
modified. Order Ref: 232. 

3 x IN-FLEX SWITCHES. With neon on/off lights, saves 
leaving things switched on. Order Ref: 7. . 

2x6V 1A MAINS TRANSFORMERS. Upright mounting 
with fixing clamps. Order Ref: 9. 

1 x HUMIDITY SWITCHES. As the air becomes damper, 
the membrane stretches and operates a microswitch. 
Order Ref: 32. 

4x13A ROCKER SWITCH. Three tags so on/off, or 
changeover with centre off. Order Ref: 42. 

1 x SUCK OR BLOW-OPERATED PRESSURE SWITCH. 
Or it can be operated by any low pressure variation, such 
as water level in tanks. Order Ref: 67. 

1x6V 750mA POWER SUPPLY. Nicely cased with 
mains input and 6V output lead. Order Ref: 103A. 

12 VERY FINE DRILLS. For p.c.b. boards etc. Normal 
cost about 80p each. Order Ref: 128. 

5 x MOTORS FOR MODEL AEROPLANES. Spin to start 
so needs no switch. Order Ref: 134. 

6 x MICROPHONE INSERTS. Magnetic 400 shite: also 
act as speakers. Order Ref: 139. 

6 x NEON INDICATORS. In pane! mounting holders with 
lens. Order Ref: 180. 





1xIN-FLEX SIMMERSTAT. Keeps your soldering iron 


etc. always at the ready. Order Ref: 196. 

1x ELECTRIC CLOCK. Mains operated. Put this in a 
box and you need never be late. Order Ref: 211. 

4x12V ALARMS. Makes a noise about as loud as a car 
horn. All brand new. Order Ref: 221. 

2 x (6in. x 4in.) SPEAKERS. 16 ohm 5 watts, so can be 
joined in parallel to make a high wattage column. Order 
Ref: 243. 

1 x PANOSTAT. Controls output of boiling ring from sim- 
mer up to boil. Order Ref: 252. 

2x OBLONG PUSHSWITCHES. For bell or chimes, 
these can switch mains up to 5A so could be footswitch if 
fitted in pattress. Order Ref: 263. 

50 x MIXED SILICON DIODES. Order Ref: 293. 

1x6 DIGIT MAINS OPERATED COUNTER. Standard 
size but counts in even numbers. Order Ref: 28. 

2x6V OPERATED REED RELAYS. One normally on, 
other normally closed. Order Ref: 48. 

1x CABINET LOCK. With two keys. Order Ref: 55. 

6% 82. 5 WATT SPEAKER. Order Ref: 824. 

1x SHADED POLE MAINS MOTOR. *ain. stack, so 
quite powerful. Order Ref: 85. 

1x CASE, 32x 2%x 1% with 13A socket pins. Order 
Ref: 845. 

2xCASES. 2%2x2%x1%4 with 13A pins. Order Ref: 
565. 

4 x LUMINOUS ROCKER SWITCHES. 10A mains. Order 
Ref: 793. 
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BATTERY MOTOR WITH GEARBOX. Will operate 
on any DC voltage between 6V and 24V, price £3. 
Order Ref: 3P108. A speed controller is available for 
this, £12 in kit form or £20 made up, but if you intend 
to operate it from the mains, then our power supply 
2P3 will give you 3 speeds and will also reverse. 
Price of power supply is £2. 

A MUCH LARGER PROJECT BOX. Size 216mm x 
130mm x 85mm with lid and 4 screws. This is an ABS 
box which normally retails at around £6. All brand 
new, price £2.50. Order Ref: 2.5P28. 

BT TELEPHONE EXTENSION WIRE. This is proper 
heavy duty cable for running around the skirting 
board when you want to make a permanent exten- 
sion. Four cores properly colour coded, 25m length 
only £1. Order Ref: 1067. 

LARGE TYPE MICROSWITCH. With 2in. lever, 
changeover contacts rated at 15A at 250V, 2 for £1. 
Order Ref: 1/21R7. 

MINI MICROSWITCH. Only approximately 15mm 
long with a 20mm lever which could quite easily be 
removed, changeover contacts rated at 5A AC, 50p 
each. Order Ref: 1/21R8. 

FLEX PROTECTORS. Rubber, 30mm long, 8mm 
diameter with a 12mm shoulder. Ideal for protecting 
flex passing through a metal panel, 5 for £1. Order 
Ref: 1/21R10. 

10K POT. With double-pole mains on/off switch, 
good length of “in. spindle and hex fixing nut, 50p 
each. Order Ref: 1/22R6. 

DITTO but 5K. Order Ref: 1/11R24. 

BALANCE ASSEMBLY KITS. Japanese made, 
when assembled ideal for chemical experiments, 
complete with tweezers and 6 weights 0-5 to 5 
grams. Price £2. Order Ref: 2P444. 

SUPER CROMPTON PARKINSON' MAINS 
MOTOR. Really well made, totally enclosed by 
ventilated framework. Size approximately  4in. 
diameter, 4in. high and with 2in. of a sin. spindle. 
Speed is 750rpm, hp is not quoted but we estimate 
this to be around 1/6hp. Price £10. Order Ref: 
10P 149. 

EQUIPMENT COOLING BLOWER. Near enough 
Sin. square and 1%%in. thick but a really good air 
mover. Mains operated, price £4. Order Ref: 715L. 
OVEN THERMOSTAT with knob calibrated so you 
can set it to cut out at any temperature up to 600°F, 
£3. Order Ref: 3P229. 

DOORBELL PSU. This has A.C. voltage output so is 
ideal for operating most doorbells. The unit is totally 
enclosed so perfectly safe and it plugs into a 13A 
socket. Price only £1. Order Ref: 1/30R1. 


THIS MONTH’S TWO FOR ONE OFFER IS 
THE POWER SUPPLY 

Made by Astec, outputs are 12V at 4A and 5V 
at 15A. This PSU can be modified with a few 


extra components and would then give 12V at 
10A d.c. We give the details. The price is still 
£9.50 but you get two instead of one. 

Offer ends 31st March, Order Ref: 9.5P4. 





GEAR WHEELS. Set of 5, quite small, should enable 
you to get a variety of speeds, mounted in a metal 
case but easy to remove and use separately. Price 
£1 the set. Order Ref: D409. 

ULTRASONIC MOVEMENT DETECTOR. Nicely 
cased, free standing, has internal alarm which can be 
silenced. Also has connections for external speaker 
or light. Price £10. Order Ref: 10P 154. 

CYCLE LAMP BARGAIN. You can have 100 6V 
0:5A MES bulbs for just £2.50 or 1,000 for £20. They 
are beautifully made, slightly larger than the standard 


_6:3V pilot bulb so they would be ideal for making 


displays for night lights and similar applications. 50 
joined in series can be connected to the mains and 
would make a very attractive window display. 100 for 
£2.50. Order Ref: 2.5P29. 

12Vx12V RELAY. Miniature, clear platic enclosed, 
has one set changeover contacts, one set that 
breaks contact and 3 sets that make contact. Price 
£1 each. Order Ref: GR30. 

COMPONENT MOUNTING PANEL. Heavy Paxolin, 
size approximately 10in. x 2in. with 32 pairs of brass 
pillars for soldering or binding on components, £1. 
Order Ref: 1/7RC26. 

AIR-SPACED TUNING CAPACITOR. Twin 100pF 
with trimmers, extra small. Fixed from the front by 3 
screws, £2 each. Order Ref: 1/7RC29. 

PEA LAMPS. Very tiny, only 4mm, but 14V at 0-04A, 
wire-ended, 25p each. Order Ref: 1/7RC28. 

HIGH AMP THYRISTOR. Normal two contacts from 
the top and heavy threaded fixing underneath. We 
don’t know the amperage of this but think it to be at 
least 25A. Price 50p each. Order Ref: 1/7RC43. 
THREE LEVEL PRESSURE SWITCH. All 3 are low 
pressures and the switch could be blow-operated. 
With a suitable tubing these switches could control 
the level of liquid, etc., price £1. Order Ref: 67. | 
FLASHING BEACON. Ideal for putting on a.van, a 
tractor or any vehicle that should always be seen. 
Uses a Xenon tube and has an amber coloured 


dome. Separate fixing base is included so unit can be : 


sia away if desirable. Price £5. Order Ref: 5P267. 


LIGHT ALARM. Or it could be used to warn when | 


any cupboard door is opened. The light shining on 
the unit makes the bell ring. Completely built and 
neatly cased, requires only a battery, £3. Order Ref: 
3P 155. 

WATER LEVEL ALARM. Be it bath, sink, cellar, 
sump or anyother thing that could flood. This device 
will tell you een the water has risen to the preset 
level. Adjustable over quite a useful range. Neatly 
cased for wall mounting, ready to work when battery 
fitted, £3. Order Ref: 3P 156. 

BIKE RADIO. In fact, it’s more than a radio, it’s an 
alarm and a spotlight. The radio is battery operated, 
of course, and needs 3 AA cells. Only one band but 
this is the FM band so will receive Radio 1 and 2. 
Comes complete with handlebar fixing clips. Price £4. 
Order Ref: 4P72. 

EMERGENCY LIGHTING UNIT with perspex cover. 
Contains internal rechargeable batteries and its own 
charger to operate an internal fluorescent tube. Stays 
on for 3 hours should mains fail. Price £15. Order 
Ref: 15P32. 

PHILIPS 9in. MONITOR. Not cased, but it is in a 
frame for rack mounting. It is high resolution and was 
made to work with the IBM ‘One per disk’ computer. 
Price £15. Order Ref: 15P1. 

METAL CASE FOR Qin. MONITOR. Supplied as a 
flat pack, price £12. Order Ref: 12P3. 

TELEPHONE EXTENSION LEAD. Nicely made and 
BT approved. Has the plug into BT socket one end 
and the telephone socket the other end, total length 
12m, £2. Order Ref: 2P338. 

INSULATION TESTER WITH MULTIMETER. Inter- 
nally generates voltages which enable you to read 
insulation directly in megohms. The multimeter has 
four ranges, AC/DC volts, 3 ranges DC milliamps, 
3 ranges resistance and 5 amp range. Ex-British 
Telecom but in very good condition, tested and 
guaranteed, probably cost at least £50 each, yours 
for only £7.50 with leads, carrying case £2 extra. 
Order Ref: 7.5P4. 

REPAIRABLE METERS. We have some of the 
above testers but faulty, not working on all ranges, 
should be repairable, we supply diagram, £3. Order 
Ref: 3P 176. 

PIANO ON KEY CHAIN. Although it is quite small, 
only 20mm long, it will play any tune. Instructions with 
it tell you which keys to press for ‘Happy Birthday’, 
‘Twinkle Twinkle Little Star’, ‘Jingle Bells’ and ‘Lon- 
don Bridge’. It is also a light, it has a little lamp which 
can be operated by the end switch. Battery operated 
(not included), price £1.50. Order Ref: 1.5P39. 

12V RECHARGEABLE YUASA BATTERY. Sealed 
so usable in any position — suit golf trolley, lawn 
mower, portable lights, etc., etc., only £3.50. Order 
Ref: 3.5P11. 

CHARGER FOR YUASA BATTERY. This battery 
charger plugs into a 13A socket, charges at approxi- 
mately 1/2A so it would charge this battery overnight. 
Complete with croc clips, ready to go, £5. Order Ref: 
5P269. 

8mm PROJECTORS. With 
zoom lens, brand new and 
perfect, complete with one 
reel and handbook. Regular 
price over £100, yours for 
£39. Order Ref: 39P1. 

Ditto but with sound as well 
and a mike, £49. Order Ref: 
49P1. The zoom lens alone is worth more. © 
SOLDERING IRON. Super mains powered with long 
life ceramic element, heavy duty 40W for the ex- 
tra special job. Complete with plated wire stand and 
245mm lead, £3. Order Ref: 3P221. 

DYNAMIC MICROPHONE. 500 ohn, plastic body 
with black mesh head, on/off switch, good length 
lead and terminated with audio plug, £2. Order Ref: 
2P220. 








1/10th HORSEPOWER 12V MOTOR. Made by 
Smiths, the body length of this is approximately 3in., 

the diameter 3in. and the spindle ‘iin. diameter. 
Quite a powerful little motor which revs at 2000rpm. 
Price £6. Order Ref: 6P47. 

MINI BLOW HEATER. 1kW, ideal for under desk or 
airing cupboard, etc. Needs only a simple mounting 
frame, price £5. Order Ref: 5P23. 


TERMS 


Send cash, PO, cheque. or quote credit card number 
— orders under £25 add £3.50 service charge. 


J & N FACTORS 


Piigrim Works (Dept. E.E.) 


Stairbridge Lane, Bolney, 
Sussex RH17 5PA 


Telephone: 01444 881965 
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The ADC-200 range of PC based oscilloscopes offer[- | 
performance only previously available on the most expensive | ‘|| | 
‘benchtop' scopes. By intergrating several instruments into Cis E 
one unit, the ADC-200 is both flexible and cost effective. | xissimsinsimimsaienism 
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Connection to a PC gives the ADC-200 the edge over traditional 

oscilloscopes: the ability to print and save waveforms is just one example. oa 
Units are supplied with PicoScope for Windows which is powerful, yet @* wae oe 
simple to use, with comprehensive on line help. 







Video A fraction of the cost of comparable benchtop 

Automotive oscilloscopes 

Electronics design Up to 100 MS/s sampling 

Production line tests Advanced tigger modes- capture 

Fault finding one off events. 

Education Up to 50 MHz spectrum analyser 

Large buffer memory 

All units are supplied with ADEC-200/ 7100 £499 
software, cables and power ADE-200/50 £399 


ly. Pri lude VAT. 
supply. Prices exclude ADG-200/20 £999 






Once oscilloscopes were heavy and clumsy to handle, but over the years they have become smaller 

and smaller. The latest development in this field has just arrived: a digital storage oscilloscope in a 

handy slim housing, scarcely longer than a pencil and about as thick as your thumb. Despite its small 
nce can match that of a service oscilloscope. 





PVeyelicer-idtelar 
Vv On-the-spot measurements 
V Hobby electronics Ly) 2 
Vv Measurements in amplifiers J ~ ee 


¥v Production line tests foo 
Prices exclude VAT 


¥v Sample rates from 
—50ns to Ims 






Fax: +44 (0)1954 211880 Tel: +44 (0)1954 211716 
E-mail: post@ picotech.co.uk Web: www.picotech.com 
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EPE MICROCONTROLLER 
PI. TREASURE HUNTER! 
I The latest MAGENTA DESIGN - highly 
stable & sensitive — with I.C. control ! 
I of all timing functions and advanced 3 
I pulse separation techniques. 
I @ New circuit qexan 1994 
I @ High stability oo 
I = drift cancelling 
I @ Easy to build 
1 &use 
| @ No ground 
1 effect, works 
in seawater 











' @ Detects gold, 

silver, ferrous & 

non-ferrous 

metals 

ig Efficient quartz controlled 
microcontroller pulse generation. 

,@ Full kit with headphones & all 
hardware 


EKIT 847.0... ceeseeeeseenes £63.95 


ee 


PORTABLE ULTRASONIC 
PEsT SCARER 


A powerful 23kHz ultrasound generator in 
a compact hand-held case. MOSFET output 
drives a special sealed transducer with in- 
tense pulses via a special tuned transformer. 
Sweeping frequency output is designed to 
give maximum output without any special 
setting up. 


SUPER ACOUSTIC PROBE 


Our very popular project -— with probe 
components and diecast box. Picks up 
vibrations amplifies, and drives headphones. 
Sounds from engines, watches, and speech 
through walls can be heard clearly. Useful for 
mechanics, instrument engineers and nosey 
parkers! A very useful piece of kit. 


KIT 865.....i:cuivaveotaee £29.95 





DC Motor/Gearboxes 


Our Popular and Versatile DC 
motor/Gearbox sets. 
Ideal for Models, Robots, 
Buggies etc. 1-5 to 4-5V 
Multi ratio gearbox 
gives wide range of speeds. 


LARGE TYPE — MGL £6.95 
SMALL — MGS - £4.77 













Stepping Motors 
MD38...Mini 48 step...£8.65 


MD35...Std 48 step...£9.99 
MD200...200 step...£12.99 
MD24...Large 200 step...£22.95 





MOSFET Mkil VARIABLE BENCH 
POWER SUPPLY 0-25V 2: Of. 


Based on our Mk1 design 
and preserving all the 
features, but now with 
switching pre-regulator fo 
much higher efficiency. Panel © 
meters indicate Volts and 
Amps. Fully variable down to 
zero. Toroidal mains trans- 


Tel 01283 565435 Fax 546932 


http://www.magenta2000.co.uk 
E-mail: sales@magenta2000.co.uk 
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PIC PIPE DESCALER 


@ SIMPLE TO BUILD @ SWEP 
@ HIGH POWER OUTPUT FREQUENCY 
@ AUDIO & VISUAL MONITORING 


An affordable circuit which sweeps 
the incoming water supply with 
variable frequency electromagnetic 
signals. May reduce scale formation, 
dissolve existing scale and improve 
lathering ability by altering the way 
salts in the water behave. 

Kit includes case, PC.B, coupling 
coil and all components. os 
High coil current ensures maximum | 
effect. L.E.D. monitor 


KIT 668 5 css, £22.95 POWER UNIT ices £3.99 


MICRO PEsT 
SCARER 


Our latest design — The ultimate 
scarer for the garden. Uses 

special microchip to give random 
delay and pulse time. Easy to 

build reliable circuit. Keeps pets/ 
pests away from newly sown areas, 
play areas, etc. Uses power source 
from 9 to 24 volts. 


@ RANDOM PULSES 
@ HIGH POWER 






@ DUAL OPTION Plug-in power supply £4.99 
ee Oe Fg ic van cen £19.99 
RIT + SLAVE UNIT «i cick ccvece se £32.50 
WINDICATOR 


A novel wind speed indicator with LED readout. Kit comes 
complete with sensor cups, and weatherproof sensing 
head. Mains power unit £5.99 extra. 


* TENS UNIT «x 


DUAL OUTPUT TENS UNIT 
As featured in March '97 issue. 


Magenta have prepared a FULL KIT for this 
excellent new project. All components, PCB, 
hardware and electrodes are included. 
Designed for simple assembly and testing and 
providing high level dual output drive. 


KIT 866.... Full kit including four electrodes £32.90 


1000V & 500V INSULATION 
TESTER 


Superb new design. Regulated 
output, efficient circuit. Dual- 
scale meter, compact case. 
Reads up to 200 Megohms. 

Kit includes wound coil, cut-out 
case, meter scale, PCB & ALL 
components. 


Pet E SEs sos ssn vinghvcdss £32.95 


EPE 









4 spare 
electrodes 
£6.50 







vac PROJECT newly sown — areas, fruit, 
vegetable and flower beds, 5 
oe PIC children’s play areas, patios W 
S etc. This project produces E 
of ultrasound R 


intense pulses 


NOW £5.90 


Programmed PICs for 
all* EPE Projects 


EE199 135 Hunter Street, Burton-on-Trent, Staffs. DE14 2ST 


All Prices include V.A.T. Add £3.00 per order p&p. £6.99 next day 





ULTRASONIC PEsT SCARER 


Keep pets/pests away from 


which deter visiting animals. 
@ KIT INCLUDES ALL 
COMPONENTS, PCB & CASE 


EUROCARD 





SWITCH 


' SPACEWRITER 


3 An innovative and exciting 
project. Wave the wand through 
the air and your message appears. ¢ 

I Programmable to hold any message 

gue to 16 digits long. Comes pre-loaded 
with “MERRY XMAS”. Kit includes 






« 
§ PCB, all components & tube plus % 
i instructions for message loading. cae 
AIT 1, EET re £16.99 » 
bE ee 


T2V EPROM ERASER 


A safe low cost eraser for up to 4 EPROMS at a time 
in less than 20 minutes. Operates from a 12V supply 
(400mA). Used extensively for mobile work — up- 
dating equipment in the field etc. Also in educa- 
tional situations where mains supplies are not al- 
lowed. Safety interlock prevents contact with UV. 


JB) ete eee 


SUPER BAT 
DETECTOR 


1 WATT O/P, BUILT IN 
SPEAKER, COMPACT CASE 
20kHz-140kHz 
NEW DESIGN WITH 40kHz MIC. 


A new circuit using a ‘full bridge’ audio 
amplifier i.c., internal 
speaker, and head- * 
phone/tape socket. The Y™\S, 
latest sensitive transducer, — 
and ‘double balanced mixer’ jas 
give astable, high peformance 
superheterodyne design. 


KIT 861. 
ALSO AVAILABLE Built & Tested ....£39.99 


E.E. TREASURE HUNTER 
Pl. METAL DETECTOR 
MIKI 

Magenta’s highly 
developed & 
acclaimed design. 
Quartz crystal 
controlled circuit 
MOSFET coil drive. 
D.C. coupled 
amplification. 
Full kit includes 






















PCB, handle 
; : @ KIT INC. 
yates coil. HEADPHONES 
@ EFFICIENT 
CMOS DESIGN 
@ POWERFUL COIL 
DRIVE 


@ DETECTS FERROUS AND 
NON-FERROUS METAL - GOLD, 
SILVER, COPPER ETC. 


@ 190mm SEARCH COIL 
@ NO ‘GROUND EFFECT’ 
Se ESS hac eo A ae see £45.95 





- 
~ 


tty 
~® 
+¥4* 


“ZOO D Bren 


PEsT 
ce ahen 


C 


former. Kit includes punched Now one price 





@ EFFICIENT 100V 


and printed case and all 
parts. As featured in April 
1994 EPE. An essential piece 
of equipment. 
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TRANSDUCER OUTPUT @UP TO 4 METRES 


£5.90 each @ COMPLETELY INAUDIBLE RANGE 
: : (‘some projects are TO HUMANS @ LOW CURRENT DRAIN 
ei No. B45... £64.95 copyright) SER ES sie a Sip re ani ie” OR eee £14.81 
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SIMPLE PIC PROGRAMMER 


INCREDIBLE LOW 
aaa Kit 857 £12.99 


INCLUDES 1-PIC16F84 CHIP > -» 
SOFTWARE DISK, LEAD “ 
CONNECTOR, PROFESSIONAU 
PC BOARD & INSTRUCTIONS 















EPE PIC Tutorial 


At Last! A Real, Practical, Hands-On Series 
3-Part Series — Starting March ‘98 


@ Learn Programming from scratch 

@ Uses Re-Programmable PIC16F84 Chip 

@ Start by lighting an |.e.d. and work up through 
over 30 tutorials to Sound Generation, Data 
Display, and a Security System 


e@ PIC TUTOR Board has Input Switches, Output 
l.e.d.s, and on board programmer 


PIC TUTOR BOARD KIT 


Includes: PIC16F84 Chip, TOP Quality PCB printed with 
Component Layout and all components* (*not ZIF 
Socket or Displays). Included with the Magenta Kit is a 
disk with Test and Demonstration routines. 


KIT 870 ...... £27.95, Built & Tested ...... £42.95 
Optional: Power Supply — £3.99, ZIF Socket - £9.99 

LCD Display — With Software and Connection details .....£7.99 
LED Display — Including Software.........ccceesseseeeeseeeees £6.99 


















Power Supply £3.99 


EXTRA CHIPS: 
PIC 16F84 £4.84 








Based on the design in February ‘96 EPE article, Magenta 
have made a proper PCB and kit for this project. PCB has 
‘reset’ switch, Program switch, 5V regulator and test L.E.D.s. 

There are also extra connection points for access to all A and 
B port pins. 


PIC16C84 LCD DISPLAY DRIVER 
INCLUDES 1-PIC16F84 Kit 860 £19.99 


WITH DEMO PROGRAM <aeeaaeteceenanee 
SOFTWARE DISK, PCB, Power Supply £3.99 
FULL PROGRAM SOURCE 


INSTRUCTIONS AND 
24-CHARACTER 2-LINE | CODE SUPPLIED - DEVELOP 
YOUR OWN APPLICATION! 



























LCD DISPLAY 


Another super PIC project from Magenta. Supplied with PCB, 
industry standard 2-LINE x 16-character display, data, all 
components, and software to include in your own programs. 
Ideal development base for meters, terminals, calculators, 
counters, timers — Just waiting for your application! 























% Chip is pre-programmed with demo display * 


PIC16C84 MAINS POWER 4-CHANNEL 


CONTROLLER & LIGHT CHASER 


e WITH PROGRAMMED 16F84 AND DISK WITH 

SOURCE CODE IN MPASM 

ZERO VOLT SWITCHING - peibhmirtin iene! us 
cnaser software on 

10 CHASE PATTERNS and pre-programmed 

OPTO ISOLATED PIC16F84 chip. Easily 

4 X 3 KEYPAD CONTROL re-programmed for your 

SPEED CONTROL POT. own applications. Software 

HARD FIRED TRIACS martnta 


commented’ so that it can 


4 CHANNELS @5 AMPS be followed easily. 


Kit 855 £39 95 LOTS OF OTHER APPLICATIONS 





PIC TOOLKIT 


e PROGRAMS PIC16C84 and 16F84 

@e ACCEPTS TASM AND MPASM CODE 
Full kit includes PIC16F84 chip, top quality p.c.b. printed with com- 
ponent layout, turned pin PIC socket, all components and software* 
*Needs OBASIC or QUICKBASIC 


KIT 871... £13.99. Built and tested £21.99 


SUPER PIC PROGRAMMER 


READS, PROGRAMS, AND VERIFIES 
WINDOWS® SOFTWARE 
PIC16C6X, 7X, AND 8X 

USES ANY PC PARALLEL PORT 
USES STANDARD MICROCHIP @ HEX FILES 
OPTIONAL DISASSEMBLER SOFTWARE (EXTRA) 
PCB, LEAD, ALL COMPONENTS, TURNED PIN 
SOCKETS FOR 18, 28, AND 40 PIN ICs. 


e SEND FOR DETAILED Kit 862 £29.99 
INFORMATION — A on ae 
















ALL PARTS FOR SERIES INCLUDING 


PhizzyB PCBs, PROGRAMMED CHIP CD-ROM 


AND DISPLAYS 
MAIN BOARD — FULL KIT... £131.95 BUILT... £149.95 
ie ne KIT £16.99 BUILT... 






SUPERB PRODUCT AT AN 


UNBEATABLE LOW PRICE. | DISASSEMBLER 
SOFTWARE 


68000 trawinckir " g 


8 MHz 68000 16-BIT BUS 

MANUAL AND SOFTWARE 

2 SERIAL PORTS, PIT, PSU £6. 
AND I/O PORTS SERIAL LEAD £3.99 


Mini-Lab & Micro Lab 
Electronics T each- ould 


As featured in EPE and now 
published as Teach-In 7. All i. 
parts - Oa 
are supplied by Magenta. . 

Teach-In 7 is £3.95 from us or 


£11.75 
PIC STEPPING MOTOR DRIVER 
Kit 863 £18.99 


FULL SOURCE CODE SUPPLIED. 
ALSO USE FOR DRIVING OTHER 
De MCToR POWER DEVICES e.g. SOLENOIDS. 


Another NEW Magenta PIC project. Drives any 4-phase unipolar motor — up 
to 24V and 1A. Kit includes all components and 48 step motor. Chip is 

pre-programmed with demo software, then write your own, and re-program 
the same chip! Circuit accepts inputs from switches etc and drives motor in 
response. Also runs standard demo sequence from memory. 


GENT. 


All pricesinclude VAT. Add £3.00 p&p. Next Day £6.99 
Tel: 01283 565435 Fax: 01283 546932 E-mail: sales@magenta2000.co.uk 








INCLUDES: PCB, 
PIC16F84 WITH 

DEMO PROGRAM, 
SOFTWARE DISK, 


































EPE 

Full Mini Lab Kit-—£119.95- . 
Power supply extra — £22.55 @ 
Full Micro Lab Kit — £155.95 
Built Micro Lab — £189.95 
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Pi 
6 Pin DIL 0.3” £0.06 
8 Pin DIL 0.3” £0.06 
14 Pin DIL 0.3” £0.11] 
16 Pin DIL 0.3” £0.11 
18 Pin DIL 0.3” £0.12 
20 Pin DIL 0.3” £0.11 
24 Pin DIL 0.6” £0.13 
28 Pin DIL 0.6” £0.13 
40 Pin DIL 0.6” £0.19 
Turned Pin 
8 Pin DIL 0.3” £0.11 
14 Pin DILO.3” —- £0.20 
16 Pin DILO.3” ~—- £0.23 
18 Pin DIL 0.3” £0.2 
20 Pin DIL 0.3” £0.28 
24 Pin DIL 0.6” £0.35 
28 Pin DIL 0.6” £0.41 
40 Pin DIL 0.6” £0.64 


SIL Pin Header Stri 

1 x 36 Way Straight £0.38 

2 x 36 Way Straight £0.56 
9 £0.54 


1 x 36 Way 90 . 
2 x 36 Way 90° £0.80 
Available in 2,3,4,5 & 10 


wey Also female PCB 
sockets & jumper links. 
20 Way Socket Strip £0.48 
Transistor Sockets 
T018-4 Base Socket £0.24 
T05 Base Socket £0.24 


IDC Cable Sockets 


10 Way Socket 

14 Way Socket 

16 Way Socket 

20 Way Socket 

26 Way Socket i 

34 Way Socket £0.52 

40 Way Socket £0.66 

50 Way Socket £0.75 

PCB Box «is «.... 

Headers 

10 Way Straight £0.27 

14 Way Straight £0.36 

16 Way Straight £0.36 

20 Way Straight £0.32 

26 Way Straight £0.57 

34 Way Straight £0.57 

40 Way Straight £0.63 

50 Way Straight £0.96 
0 Way 90° £0.33 
6 Way 90° £0.42 
0 Way 90° £0.53 
6 Way 90 £0.70 

34 Way 90° £0.72 
0 Way 90° £0.83 

Way 90° £0.95 
PCB Latch 
Headers 





10 Way Straight 






£0.50 
16 Way Straight £0.70 
20 Way Straight £0.78 
26 Way Straight £0.81 
34 Way Straight £0.86 
40 Way Straight £1.56 
50 Way Straight £1.29 
Way 90° £0.58 
16 Way 90 £0.78 
0 Way 90° £0.82 
6 Way 90° £1.06 
34 Way 90° £1.14 
40 Way 90° £1.26 
0 Way 90° £1.74 
DIL Headers 
14 Way DIL £0.54 
16 Way DIL £0.59 
24 Way DIL £0.90 
40 Way DIL £1.02 


Transistion Headers 
0 Way Transistion £0.49 
14 Way Transistion 
16 Way Transistion 
20 Way Transistion 
26 Way Transistion 
34 Way Transistion 
40 Way Transistion 
50 Way Transistion 

























































































































































1% Push Switches... . Boxes & Cases Equipment Wire 
ww” ee Many morg.sizes available Colours Black, Brown, Red, 
, ot are: Fe leant ta Orange, Yellow, Green, 
7} A ek 3 rc Blue, Purple, Grey & White 
ae ae sa Per 100m Ree 
ne BNC Plug 50Q Solder £0.93 Miniature Round Solid 1/0.6mm £2.72 
=u Bit ce ou erie aoe lady ay ar x A eepie ei Stranded 7/0.2mm £2.53 
U older £0. mm ounting Hole ae 
EM BNC Plug 750 Crimp £0.70 Non Latching Push to Make wa Paee Proctewains 
OG BNC Chassis Socket £0.83 Black PTM £0.24 General Purpose Plastic 375, Red Led £0.08 
=< F Plug - Twist £0.24 Red PTM £0.24 75 x 56 x 25mm RUT Ais Kiradn Led £0.09 
on F ea ame £0.26 Yellow PTM £0.24 75 x 51 x 22mm BU.9S Bian Valow led £0.10 
wie TNC Plug 50Q Solder £1.24 Green PTM £0.24 111 x 57 x 22mm £1 03) Sani Orange Led £0.10 
SZ TNC Plug 50Q Crimp £0.85 Blue PTM £0.24 79 x 61 x 40mm LTD: Gin Dad | eel £0.0 
mld TNC Plug 75 Solder £1.40 White PTM £0.24 100x76x4imm  —- £1.69 BMM Rec ned ED 
“ZZ TNC Plug 75Q Crimp £1.16 Non Latching Push to Break 118 x 98 x 45mm BINS: Pin Valid Ladd £01 
BO Ure ue ti cael Sep Baek 024 180 x 80x Some £2.47 2mm Orange Led — £0.10 
Ue tS Saar e a nom are 4, Oe ee “7 5mm Red Flashin £0.44 
@&% = OHE Chassis Skt- Sqr £0.50 eee ‘ Diecast Aluminium  ekeeg, sel Flaskin £0.50 
Ze UHF Chassis Skt- Rnd £0.73 & a o ie 50 x 50 x 31mm £2.24 5mm Yellow Flashing £0.54 
OS iectors in sioce mcEME SOK TSMM LD N2xé2xaimm £4.48 pmm Bi-Colour Led” £0.33 
rr SMA, Mini UHF & N Type 12mm @ aca Hole 120 x 65 x 40mm £4.19 ¥ geament Displays _ 
iti Non Latching Push to Make 150 x 80 x 50mm £5.36 0.56” Red C. Cathode £0.78 
Terminals |...” Black PTM £0.60 121 x95x6lmm £5.77 051" RedC Anode £0.78 
: ed PTM £0.60 Twe Piece Aluminium — 0°} pad C Cathode £078 
fey f. Blue PTM £0.60 133 x 70 x 37mm £2.08 93” Red C Anode £0.78 
— White PTM £0.60 102 x 102 x 37mm £1.94 infra Red Devices 
Selder hinchine colons Eee mock, Green, patching -push On ae igh x ine ne ib Bess Penta We Ennitiar £0.23 
ve, White or Yellow ac : x x 37mm 
9Way Male Plug £0.29 2mm Solder Plugs £0.18 Red £0.65 102x63% 50mm £1.86 3mm iREmitter oO 
Way Female Socket £0.28 2mm Chassis Sockets £0.26 Blue £0.65 76x51] x 25mm E1.o4. Kenn Photo-Tronsistor £0.44 
15 Way Male Plug £0.36 4mm Solder Plugs 30 White £0.65 152 x 102 x 50mm £2.90 Bhistc Diode £0.75 
15 Way Female Socket£0.39 4mm Stackable Plugs £0.40 Reslins Gurttches 178 x 127 x 63mm £3.62 4N95 Opto-Coupler £0.38 
15 Way H.D. Ad £0.47 4mm Chassis Sockets £0.23 Miniature 203 x 152 x 76mm £4.68 4NI96 Opto-Coupler £0.36 
D2 Woy Male Plcge, £049. sym Binding Fosts,. £0.24 6A 250V Solder Tags 192 x 102 x 63mm £2.13 4N39 Opto-Coupler £0.45 
: Pe eee Te ee. See el x V4 x Lémim, £0.69 * oy bids 24 6N135 Opto-Coupler £1.30 
23 Way Female Socket £0.49 152 x. 102 x 76mm £3.23 6N136 Opto-Coupler £0.85 
25 Way Male Plu £0.36 Power Connectors — DPDT 21 x 24 x 22mm £0.96 Steel/Aluminium pto-Coupler on 
23 Way Female Plug _ £0.39 “ SPST-RedNeon £1.02 Sleei/Aluminium = 6N137 Opto-Coupler £0. 
; SPST -G N £1.02 Pr 6N138 Opto-Coupler £1.30 
IDC Ribbon Mountin 08 _" SPST Amber Neon £1.02 Alyminiumbase =| 6N7139 Opto-Coupler £0.90 
9 Way Female CF chet £1.08 i? Standard 203 . 197 . 5] ore €4°99 CNY17-1 O-Coupler £0.47 
25 Way Male Plug £1.18 Oe clog Oe 2 OO OT AION fish on TOME, ay 229x127 xaamm — £5.42 ENYIZ- coupler £098 
; x 11x 22mm £0. . ao 
Be tg pew! |S DE plug 171D 4.00D_ £0.47 DPDT 30x 25x 22mmE1.12 114x63x5/mm —- £3.04 15.74 Opto-Coupler £0.45 
Rignt Angled PCS DC Plug 1.71D 4750D £0.46 Mluminated Wire & Cable ISD-74 Opto-Coupler £0.99 
DC Plug 2.1ID 5.00D £0.24 15A 250V Push on Tag Ribbon Cable ISQ-74 Opto-Coupler £1.52 
DC Plug 2.51D 5.0O0D £0.24 SPST 30x14mm Red £0.84 Pri 300 lft MOC3020 Opio- riac£0.68 
DC Plug 211D S30D. £0.46 DPST 30x25mm Red £140 10 Way Grey Ribbon £0.11 MOC3041 Opto. Triac£0.96 
l ; £0.57 Bat i ae Al prepare 4 * way Brey pipes £0.12 ote Le | £0.89 
i x2Z5mm Greent!. a rey Ribbon : olar : 
§ Way Female Socket £0.35 Relays 26 Way Grey Ribbon £0.28 0.45V Screw Terminals 
15 Way H.D. Socket £0.77 Ce aunt 3h Way Grey Ribbon 20.28 oom 48 x dome £0.89 
25 Way Male Plug £0.53 1A 24Vde DPDT SV £1.44. 49 Way Grey Ribbon £0.48 200mA 23x 36mm £1.14 
25 Way Famale Socket£0:5] 50 Way Grey Ribbon £0.53 400mA 45 x 75mm : 
ay Female Socket £0. 1A 24Vde DPDT 12V £1.60 40 Way Grey Ribb 604 800mA 66 x 95mm 69'96 
Pree, cox INSEE Emami copper Wire (86m 98rm 
ay Cover - Gre 
9 Way Gaver flock’ £0.30 % wt 5A 110VSPDT6V £0.72 cer 50g pa Reel Crystals 
15 Way Cover - Grey £0.33 3 Pin IEC tine Socket £1.08 DAIIOV SPDT 12V £0.72 Pung recs avaliane £0.95 DT-38 Small Can 
BF Way Covers miter, £089 3 Pin IEC Line Plug © Blas Be liOVDEOT OV £0.98 12 eWG enamelled) £095 Weamiiehse 2"? 
ay Cover - Blac : - 
25 Way Cover - Grey £0.36 3Pin Chassis Socket £0.55 5a o40V DPDT6V £1.76 18SWGEnamelled £0.95 1.8432MHZ £1.49 
25 Way Cover - Black £0.36 Zfin Chassis Plug £0.72 3a 24ov DPDT T2v £1.78 20 $WGEnamelled £0.95 2/0MHz 61.49 
9to9 Cover/ Case £0.96 ay Suigin 10A 240V SPDT 6V = £1.25 54 Swe Eromcied 6710 2.4576MHz £1.24 
25 to 25 Cover / Case £0.84 JOA 240V SPDT 12V £1.44 Ae aia Heethind | poe 61°19 3.2768MH £0.96 
9 to 25 Cover / Case £0.96 0A 240V SPDT 24V £1.44 S8aWe SWagaltel Se 61:18 ghar t gle meet 
Audio Connectors camesier Accessories ES AS Eromallse i 20 4.0MHz : £0.81 
oe aa . aptors oes namelle 42 4.194304MHz £0.81 
ae 2 oe Bs 34SWG Enamelled £1.24 
aom locking $921 BPnthe.ueltslen 98 gWigcromcisy 95 Sangnre Be 
2.5mm Line Socket £0.16 MBean he 40 SWG Seperate £1.81 6.0Mriz £0.81 
2.5mm Chassis Socket £0.09 Teggle 42 : Tinned Eomman Wes Ol 6.)44Mtiz £0.81 
3.5mm Mono Plug £0.24 Switches 9M Gender Changer £2.18 Per 50g (20%) Reel ceune on 
3.5mm Mono Line Skt £0.30 OF Gender Changer £9.99 500a reels available ’ 8 867238MHz £0.81 
3.5mm Mono Chassis £0.14 25M Gender Changer £2.60 16 SWG Tinne £0.95 10.0MHz 0:8] 
sarin Bere Ty, EB Pigere cores MG tind = Be OME 
ale - emale | 
temcre ig TS" BSG SATIRE, SURG ZB Mie EUG SNe tines «BE OM 
AW : : . - ini Din Male £2. : 
47, Mono Line Socket £0.35 aman Q Mounting Hole -. 2 6. Mini Din Female £2.4 ores 160MMe £083 
ah ‘ : n- in n . 
ir Sleres Line Socket £0.98 Se! OHS 10mm F080 FasaCes' beutheBoxas °° [ EVERDAY PRACTICAL ELECTRONICS PROJECTS. 
M, C E ‘ e oxes 
x a vi as reas elas arene £0.66 Mini Tester 7LEDs " ay: —— ripe prc area ry ep Available 
Series 6A 125V 3A 250V Pebonced + Switches £15.25 i : j lard oxtce.ok 
2 Pin Line Plu £0.19 §.2mm © Mounting Hole _ | 555 Jumper Box M-F. £2.90 ian 
3 Pin Chassis Socket £012 Shor Bx Jamm 6060 sea batch Box MF . £7.42 | PUIsed Pelee SOum ee builtin 
3 Pin is ae cket £0.28 SPDT c/off8x 13mm £0.60 Bae ote. 24.28 iat & Cu Me circuit. — - 
Chassis So 28 RS232 Surge Protector £5.43 P 
4 Pin Line Plu £0.24 SPDT c/o Biased 2 way£1.10 Qe 9 “99 | 3-20Vdc, 18mA, 
. : g T Mains Surge Protector£11. . 
jn CRorcSostet ih 2s SoBe Biaed | were OF BB SS HSS |B lin Nad, 42nm0. 
5 Pin Chassis ki 180° £0.33 DPDT c/off 12x 13mm £0.80 heads & Cables £0.85 60, 
5 Pin Line Plug 240° 0.24 c/o piased < wayz!. £0. + 
5 Pin Chassis Skt 240° §0.32 DPDT c/o Biased 1 way£1:28 Normal Price £1.60 
in Li : Standa 
Fe eG eee as Biaa TOR SST Push on lenminale DM9300A Digital Multimeter 
6 Pin Line ug £0.27 pata Ar a ll stg Ad % yey we’ Pesgner 3% Bigit LCD ng tarp phe 
x 30mm obby or professional use. Covering six functions wi 
ZPintine Plug. £038 SPDT Wx admm, £142 bow tere tso9 £948 | ranges including TOAde Current - Dt Volts, AC Vais, DC 
; c/o x 30mm £1. : f urrent, Resistance, Diode Test and transistor Hre test. 
§ pin tine blo csaah 50.44 DPDT 21 x 30mm £1.78 a lg ae Supplied complete with saiiig test leads, operating in- 
8 Pin Chasels Boeke! £0.36 DPDT c/off 21 x 30mm £1.78 Se in) printer 95M-25F £4.45 | Structions and carrying case. E Approved. ; 
Phono Series Slide Switches Null Modem Leads sail 
fi ig 0 a, 9 Female-9 Female £3.45 
a a Wise eee ap reriaie 55°63 
; a” emale - emale £2. 
pee bite Pg £0.20 2 9&25F to 9&25F £5.54 
Black Line Plug £0.20 Miniature odem Leads 
Yellow Line Plug £0.20 300mA 125V 25Male to 9Female £4.08 
pe ore e. ae hie mounting ee eevee te 21 price £4.75 
n ads 
Black Line Socket £0.20 Standard Interlink 25M to 25M £4.38 
Yellow Line Socket £0.20 1A 125V Patch Lea 
White Line Socket £0.20 5.5 x 12mm Mounting Hole 25Maleto25Male £4.12 
Red Chassis Socket £0.20 DPDT 12x35mm ~ £0.25 36Maleto36Male £4.30 
Black Chassis Socket eee DPDT c/o 12 x 35mm £0.27 internal Leads. ho Bi TAC Vieds 
able 
Rotary Switches Hara Disk 2xIDE £1.65 | 0.200-/50V 
ro power 3/3 x 3% £1.88 1 0.200mV-2-20-200-1000V Wi ls 













3 Pin Line Plu 
3 Pin Line Socket 
3 Pin Chassis Plu 
3 Pin Chassis Socket 
Neutrik Line Plu 
Neutrik Line Socket 
pevitir sepaenis Plug 
out 









150mA 250 



















0.84 
£0.8 

£0.84 
£0.84 


Power 54-2 x 3% 
Power 5%4-3%,5\% 
ore een 
BNC T Piece FMF 
BNC T Piece FFF 


Thinnet Cable per m 








DC Current 
0-200uA-2-20-200mA-10A 
Resistance 
0-2002-2-20-200kQ-2MQ 
Diode & Transistor Hre Test 
Dimensions 190 x 90 x 35mm 









£0.39 
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Editorial Offices: 

EVERYDAY PRACTICAL ELECTRONICS/ET! EDITORIAL 
ALLEN HOUSE, EAST BOROUGH, WIMBORNE 

DORSET BH21 1PF 

Phone: Wimborne (01202) 881749 ; 

Fax: (01202) 841692. Due to the cost we cannot reply to 
overseas orders or queries by Fax. 


E-mail: editorial@ epemag.wimborne.co.uk 

Web Site: http://www.epemag.wimborne.co.uk 
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WELCOME 


Welcome to the first combined issue of EPE and ETI. Over the last couple of weeks we 
have received a number of comments from readers about the ‘‘demise’’ of another elec- 
tronics hobbyist magazine; one reader even sent us a copy from 1980 pointing out that it 
carried 128 pages and cost just 60p. I have not worked out the present equivalent of 60p 
when inflation is taken into account, but a quick look at the issue told an interesting story. 

Back in 1980 the magazine carried over 70 pages of advertising from about 100 different 
companies; in this issue we carry 24 pages of advertising from around 40 different 
companies. Yes, the hobby in general has declined quite dramatically in those 19 years. In 
the 80s there were six UK magazines aimed at the electronics hobbyist — not including the 
amateur radio titles — now there are just three. 


MOVING ON 


The 1980 copy also tells another story which is significant; Tangerine were selling the 
Microton 65 ‘‘the most advanced, most powerful, most expandable microcomputer avail- 
able’’ for £69 plus VAT — it was 6502 based, had 1K of RAM plus a cassette interface; 
Commodore had a page listing their stockists for the PET System ‘*£550 for a self-contained 
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unit’? — it had 8K of RAM and ran at 1MHz (our Technical Editor, John Becker, still has a » 


32K version and still uses it occasionally ‘‘as a giant calculator, although not all the keys 
work anymore!’’); Science of Cambridge carried the Sinclair ZX80 for £79.95 including 
VAT — IK of RAM with a 32-character by 24-line TV display; Chromasonics and Comp 
Shop showed the UK101 kit (a PE published design) for £199 + VAT — this boasted 4K of 
RAM and you could buy a ‘‘colour add-on card’’ — an extra 4K of RAM was £32 + VAT; 
finally Powertran had the Comp 80 ‘‘as published in Wireless World’’ — this one cost 
£225 + VAT in kit form, had a maths co-processor (although they did not call it that then) and 
8K of ‘‘on board memory’’ — another 8K cost £78.50. 

Yes, this was the start of personal computing in the UK and, although we did not realise it 
at the time, it would lead many potential electronics hobbyists away from the electronics 
magazines to become what are now referred to as computer nerds. Few people realised that 
within the next 20 years most UK homes would own a computer of some sort. 

It is, of course, interesting that those computer fanatics are now getting involved in elec- 
tronics, where you can now use a PC to program PIC chips to perform your specific tasks. Of 
course, this leads other readers to complain that too many projects are computer based. Well, 
they complained when we introduced i.c.s in preference to transistors — some still do — but in 
this hobby we feel we must move with the times, other- 
wise we would still be using valves. I should point out 
that in 99 per cent of cases it is not essential to have the ii 
use of a PC to build our PIC projects. 


AVAILABILITY 

Copies of EPE/ET/ are available on subscription any- 
where in the world (see right), from all UK new- 
sagents (distributed by Seymour) and from the follow- 
ing UK electronic component retailers: Maplin — all 
stores throughout the UK (and in S. Africa); Green- 
weld Electronics; Omni Electronics. EPE can also be 
purchased from retail magazine outlets around the 
world. An on-line version can be purchased from 
www.epemag.com 
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SUBSCRIPTIONS 

Annual subscriptions for delivery direct to any ad- 
dress in the UK: £26.50. Overseas: £32.50 standard 
air service, £50 express airmail. Cheques or bank 
drafts (in £ sterling only) payable to Everyday Practi- 
cal Electronics and sent to EPE Subscriptions Dept., 
Allen House, East Borough, Wimborne, Dorset BH21 
1PF. Tel: 01202 881749. Fax: 01202 841692. E-mail: 
subs@epemag.wimborne.co.uk. Subscriptions start 
with the next available issue. We accept MasterCard 
or Visa. (For past issues see the Back Issues page.) 


BINDERS 

Binders to hold one volume (12 issues) are avail- 
able from the above address. These are finished in 
blue p.v.c., printed with the magazine logo in gold 
on the spine. Price £5.95 plus £3.50 post and pack- 
ing (for overseas readers the postage is £6.00 to 
everywhere except Australia and Papua New Guinea 
which cost £10.50). Normally sent within seven days 
but please allow 28 days for delivery - more for 
overseas orders. 

Payment in £ sterling only please. Visa and Master- 
Card accepted, minimum credit card order £5. Send, 
fax or phone your card number and card expiry date 
with your name, address etc. Or order on our secure 
server via our web site. Overseas customers - your 
credit card will be charged by the card provider in 
your local currency at the existing exchange rate. 
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READERS’ ENQUIRIES 
E-mail: techdept@epemag.wimborne.co.uk 
We are unable to offer any advice on the use, 
purchase, repair or modification of com- 
mercial equipment or the incorporation or 
modification of designs published in the 
magazine. We regret that we cannot provide 
data or answer queries on articles or projects 
that are more than five years old. Letters 
requiring a personal reply must be accom- 
panied by a stamped self-addressed en- 
velope or a self-addressed envelope and 
international reply coupons. Due to the cost 
we cannot reply to overseas queries by Fax. 
All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot, however, 
guarantee it and we cannot accept legal 
responsibility for it. 


COMPONENT SUPPLIES 

We do not supply electronic components or 

kits for building the projects featured, these 

can be supplied by advertisers (see Shoptalk). 
We advise readers to check that all parts are 

still available before commencing any project 

in a back-dated issue. 


ADVERTISEMENTS 

E-mail: adverts@epemag.wimborne.co.uk 
Although the proprietors and_ staff of 
EVERYDAY PRACTICAL ELECTRONICS/ETI 
take reasonable precautions to protect the 
interests of readers by ensuring as far as 
practicable that advertisements are bona fide, 
the magazine and its Publishers cannot give 
any undertakings in respect of statements or 
claims made by advertisers, whether these 
advertisements are printed as part of the 
magazine, or in inserts. 

The Publishers regret that under no cir- 
cumstances will the magazine accept liability 
for non-receipt of goods ordered, or for late 
delivery, or for faults in manufacture. Legal 
remedies are available in respect of some of 
these circumstances, and readers who have 
complaints should first address them to the 
advertiser. 


TRANSMITTERS/BUGS/TELEPHONE 
EQUIPMENT 

We advise readers that certain items of radio 
transmitting and telephone equipment which 
may be advertised in our pages cannot be 
legally used in the UK. Readers should check 
the law before buying any transmitting or 
telephone equipment as a fine, confiscation of 
equipment and/or imprisonment can result 
from illegal use or ownership. The laws vary 
from country to country; overseas readers 
should check local laws. 
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Constructional Project 


SMOKE 
ABSOREGER 





BILL MOONE Y 


Significantly reduce your 
Inhalation of soldering furnes. 


HEN working with tiny surface 
mount devices (SMDs), the con- 
structor is drawn closer to the 
circuit in order to get a clear view of the 
soldering operation. Anyone who does 
soldering will have noticed the unwritten 
law that smoke always moves towards 
your face, however much you try to 
avoid it. Close working with SMDs there- 
fore involves a much higher risk of 
solder fumes being inhaled and potential 
bronchial problems. 

Although the smoke absorber described 
here was designed for use with SMD sol- 
dering, it can also be used _ beneficially 
when soldering ‘‘ordinary’’ components. It 
is very compact and can be placed close to 
the circuit board during population. It will 
remove the dense solder fumes from the 
immediate area and a built-in charcoal 
filter will provide a degree of filtration and 
absorption. 

The Smoke Absorber is powered by a 
standard mains adaptor and after power is 
applied the operation is automatic. The fan 





i 
The Smoke Absorber in use with the assembly of a surface mount p.c.b. 
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is triggered by the heat from the soldering 
iron and it switches off after about half 
a minute unless re-triggered. This is a 
suitable time delay as the average solder- 
ing action is usually within three seconds. 
Automatic control is very convenient, as 
the soldering process tends to be intermit- 
tent and remembering to switch the unit on 
and off is quite a distraction. It is also safer 
since it reduces the overall current drain 
from the power pack and can therefore 
remain in stand-by mode for long periods. 


HARMFUL 
CHEMICALS 


The harmful nature of solder fumes in 
production environments has been inves- 
tigated in great depth by several organisa- 
tions during recent years. The main com- 
ponent of common solder flux is a material 
known variously as rosin or colophony. 
This is derived from a few species of pine 
tree and is related to amber, which is a 
fossil material recovered from the sea or 
mined. 








Rosin is a benign material that can usually 
be handled and worked without problems. It 
is found in a surprisingly wide range of 
industrial and domestic products. Common 
applications include paper, cosmetics and 
soaps, chewing gum, toothpaste, varnishes, 
adhesives and, of course, on violin bows. 

A number of people have contact al- 
lergy to colophony, in paper for example, 
but it is very rare. However, our concern is 
the risk of inhalation. Like hardwood and 
coal, rosin is completely safe in normal 
usage. But in the form of a smoke or very 
fine particles, these materials can be harm- 
ful, especially if they reach our lungs. 

The chemical component responsible 
for the adverse reaction, and indeed the 
main component of rosin, is abietic acid. 
This is a member of the terpine family of 
which turpentine (not the substitute) will 
be familiar to d.i.y. enthusiasts. 

There are many other undesirable com- 
ponents in solder smoke, including lead 
derivatives and, although it is not acutely 
toxic, it is best to reduce its intake. 


CLOSE-UP WORK 


Surface mount work increases the risk 
of inhalation of harmful vapours for 
several reasons. Close-in working means 
that any smoke breathed in will not have 
time to disperse and will therefore be more 
concentrated. There is a tendency to use 
higher levels of flux because good sol- 
derability is so much more important in 
surface mount work. 

It is also possible to use solder paste for 
hand working with SMDs. Solder pastes 
and creams give off copious quantities of 
smoke and fumes when heated to the 
reflow temperature. Reflow takes place 
just below 200°C when the solder appears 
out of the grey paste as a bright metal. 
This clean liquid metal flows into the joint, 
wetting both the component contact and 
the printed circuit land to complete the 
soldering process. Solder paste fumes are 
mildly corrosive and should be avoided. 

Commercial electronic production and 
servicing operations where full working 
day exposure is involved, take great care 
to remove fumes using costly extraction 
and filtration equipment. If the amateur 
envisages a lot of work with solder paste, 
more elaborate air cleaning or extraction 
should be considered. Similarly, if work- 
ing in a very confined space for long 
periods a more efficient filtering system 
than this smoke absorber may be needed. 
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Fig.1. Complete circuit diagram for the Smoke Absorber. 


This unit will help disperse the fumes 
reducing the concentration in the immediate 
working area and a certain portion will 
be absorbed. Complete removal of finely 
dispersed material from air is a complex 
and expensive science. We should not be 
too concerned about intermittent exposure 
to traces of rosin flux. It presents a very 
low risk and the faint therapeutic aroma of 
pine from the soldering process has pleasant 
relaxing associations within the cosy en- 
vironment of the electronics workshop. 


CIRCUIT DETAILS 


The full circuit diagram for the Smoke 
Absorber is shown in Fig.l. A 12V 500mA 
regulated mains adaptor is needed to power 
the circuit. 

The circuit is required to switch on the 
fan for a period of about 30 seconds and 
then shut it down unless it is re-triggered. 
Since the soldering iron is to be used in 
close proximity to the smoke absorber, it 
is logical to use the infrared (i.r.) radiation 
from the hot iron to start the timing cycle. 
The elements in the circuit are therefore in- 
frared sensor, amplifier/filter, pulse shaper, 
timer and motor driver. 

Detection of the heat from the soldering 
requires a long wave infrared detector. Semi- 
conductor i.r. diodes and transistors are very 
unresponsive to radiation above about one 
micron wavelength. The useful heat radiation 


PIS201S 


from the iron covers the wavelengths longer 
than about five microns and, therefore, a dif- 
ferent type of detector is required. 

Fortunately, the passive infrared sensors 
used in security systems work in the range 
of five microns to about 20 microns and 
are ideal for the purpose of soldering iron 
heat detection. The device selected was the 
PIS201S which consists of two pyroelectric 
elements wired in opposition. 


'~ At a steady level of heat radiation, the 


output from this arrangement is zero. The 
field of view of the device is about 45 
degrees and the elements are arranged so 
that the passage of the heat source across 
this aperture heats up one element before 
the other. This unbalances the system and 
a momentary voltage output develops. A 
built-in f.e.t. (field effect transistor) source 
follower reduces the loading on the sensor 
but an output of a few millivolts is all we 
have to work with. 

The PIS201S is not 
the world’s fastest 
device with a maxi- 
mum _ response _fre- 
quency of a few Hertz. 
The practical circuit, 
shown in Fig.l, 1s 
therefore required to 
make this low-level 


The output from the PIS201S (X1) 
develops across resistor R1 which is the 
load resistor for the internal source fol- 
lower. Op.amp ICI is configured as a low 
frequency amplifier with its gain rolling 
off above 20Hz. The values of the cou- 
pling capacitors Cl, C3, C4, and the value 
of the feedback capacitor C2, optimises the 
gain in the 0-5Hz to 5Hz range. 

Transistor TR1 provides the final volt- 
age amplification to a level suitable to 
trigger the type 555 timer, IC2. Whilst the 
trigger input to IC2 pin 2 is held high by 
resistor R7, the timer output on pin 3 
remains low. To start the timer, a negative- 
going signal is required to take pin 2 
below one-third of the supply voltage. 

Diode D1 fully discharges C4 on posi- 
tive-going signals so that a well-defined 
trigger pulse approaching OV reaches the 
timer. 





signal control the filter Fijg.3. Full-size topside (surface mount) copper foil master 


fan. track pattern. 





Fig.2. Component layout on the Smoke Absorber surface mount p.c.b. (twice life-size). 
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The timer will remain on for as long as 
the input on pin 2 is low. The time con- 
stant of the C4/R7 combination is there- 
fore kept short to give a clear timing 
period. With the component values sug- 
gested for R8 and C5, the timer remains on 
for about 30 seconds. 

The output of the timer, on pin 3, is high 
during the timing period and it can be con- 
nected directly to the motor driver TR2. 
This is MOSFET device, type ZNV2106, 
in a surface mount SOT223 package. TR2 
has a very low channel on-resistance and 
can easily handle the 120mA required by 
the fan with minimal heating. 

Switching the motor on and off results 
in a considerable ripple in the supply volt- 
age. This must be removed in order to 
avoid feedback instability in this high gain 
circuit. A 6V supply is adequate for the 
low power circuits and, with a stabilised 
mains power pack supplying 12V, there is 
sufficient headroom to use a 6V2 Zener 
diode (D4) as an effective stabiliser. 

The fan specified is a brushless d.c. 
type. These devices are very quiet and 
electrically clean in operation. 


CONSTRUCTION 


This is a surface mount project and 
it is based on readily-available SMDs. 
The printed circuit board (p.c.b.) com- 
ponent layout and track pattern are shown 
in Fig.2 and Fig.3, respectively. This board 
is available from the EPE PCB Service, 
code 223. 

If you choose to make your own board, 
by any of the techniques as used for ‘‘or- 
dinary’’ through-hole circuit boards, note 
that a clean surface is very important for 
SM work. If the p.c.b. is less than bright 
and shiny then a few moments spent clean- 
ing it with a little mild household abrasive 
will greatly improve solderability. 

After polishing, rinse off the copper 
surface with water or p.c.b. cleaning sol- 
vent. A light coat of rework flux from an 
aerosol will protect the clean surface. 
When this has dried the board is ready for 
assembly. 

Although the type 0805 and smaller 
size chip resistors are popular in commer- 
cial production, the slightly larger 1206 
sized devices are best for hand working 
of SM circuits, at least until some ex- 
perience is gained. The overall size of the 
p.c.b. is determined by the size of the 
larger devices, in this case the tantalum 
capacitors, plus IC1 and [C2. 

There are no tight spots in the layout 
and no particularly sensitive devices. All 
the resistors can be soldered in place fol- 
lowed by the capacitors and finally the ac- 
tive devices. 

A normal 12W or 15W soldering iron 
can be used for SMD placement. Select the 
finest tip available. Standard non-corrosive 
rosin-cored solder will suffice for com- 
ponent placement, but finer 26 s.w.g. sil- 
ver-loaded solder wire is preferred by the 
author. A pair of non-magnetised tweezers 
is essential for initial placement of the 
chips. 

To solder a chip resistor in place, the 
most basic approach is to ‘‘fix one end 
first’’. Place the selected chip on its p.c.b. 
lands and hold it in position by pressing it 
gently with the tip of the tweezers. Now 
touch the end of the solder wire with the 
iron tip to collect a small drop of solder. 
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COMPONENTS 


Resistors 
47k (3 off) 
1M2 (3 off) 


See 


SaAlOP 


eek TALK 


3900 

1k8 (2 off) 

zero ohm link (see text) 
All resistors SMD 1206 package. 


Page 


Capacitors 
C1 1F tantalum, 16V, SMD 
C2 82n ceramic, SMD 1206 
package 
22 tantalum, 22V, SMD 
(4 off) 


C3 to C6 


Semiconductors 
D1 BAS32 signal diode, SMD 
SOD80 package 
D2 red l.e.d. 5mm 
D3 green l.e.d. 5mm 
D4 | BZX84 Zener diode, 6:2V, 
SMD SOT23 package 
TR1 BCF32 npn transistor, 
SMD SOT23 package 
TR2 ZVN2106 MOSFET, SMD 
SOT223 package 
IC1 LF351 op.amp, SMD SO8 
package 
IC2 NE555 timer, SMD SO8 
package 
x1 PIS201S i.r. detector 


Miscellaneous 

Printed circuit board, available from 
the EPE PCB Service, code 223; fan, 
60mm 12V_ d.c.; brushless; power 
socket, 2‘5mm chassis mounting, 24mm 
fixing centres; |.e.d. mounting clip, 5mm, 
(2 off); plastic case, type PB1, 114mm 
x 76mm xX 38mm; speaker mesh, 
Sentinel, galvanised, 22g, 6mm x 6mm 
holes, cut to 10 holes x 10 holes; filter, 
charcoal filled; finger guard, 60mm 
square, chromed steel (2 off); M3 nuts 
and bolts, 2cm long (rear finger guard 
and fan mounting) (4 off); M4 nuts and 
bolts, 6mm long (front finger guard) (4 
off); mains power adaptor, 12V 500 mA, 
regulated; connecting wire; solder, etc. 
Approx Cost 


Guidance Only £ mf @ 


excl. power supply 





Apply this to one end of the component 
to solder it in place. Speed is impor- 
tant here as the protective flux is rapidly 
evaporating from the molten solder drop. 
(Purists who observe the dictum ‘‘never 


carry solder to the joint’’ can carefully 


remake the solder joint later if they wish!) 

As soon as the flux evaporates, oxida- 
tion of the solder surface will begin. Some 
residue of flux is also required for proper 
tinning of the component terminal and the 
copper pad. Pre-coating of the copper with 
flux is useful for this reason. 

Having fixed one end, the second end 
can now be soldered in the normal two- 
handed manner where the solder and iron 
tip is applied to the joint at the same time. 

A similar procedure can be adopted for 
IC1 and IC2, where two opposing leads 
can be soldered first to fix an i.c. in place. 
In all cases, the aim should be to apply 
minimal solder to the joint. Excess solder 
can be removed with solderwick. More 
refined methods of hand working with 
SMDs can be developed, but this method 
is satisfactory for most purposes. 

Note that Zener diode D4 is an SOT23 
package and the anode pins, | and 3, both 
contact the same pad. The signal diode D1 is 
in an SOD80 cylindrical package and there- 
fore a little tricky to solder in place. Com- 
ponent Rx (Fig.2) is referred to as a ‘“‘zero 
ohm jumper’’ in SM parlance and is a neat 
low-inductance way of jumping a p.c.b. track. 

In this circuit, a 192 or 10Q 1206 chip 
resistor would work just as well. Even a 
wire link could be used if necessary. 


FAN BOX 


The position of the fan was determined 
after some experimentation. Using the 
smoke generated by a soldering iron and 
rosin-cored solder it was found that the fan 
needs to be close to the soldering level if it 
is to grab most of the smoke. A height of 
about Icm off the work-surface was found 
to be the best compromise. 

Apart from taking up less bench space, 
the smoke removal is more efficient if the 
box stands on end with the fan near the 
bottom and the controls at the top. The 
arrangement of items in the author’s box is 
shown in Fig.4. 

All holes must be drilled in the box 
before any units are added. The fan 
opening was made with a standard 5-7cm 
diameter hole-saw. This must be done 
slowly because the plastic melts easily. 

Next, the four bolt holes for each of the 
finger guards are marked and drilled. It can 
be seen from Fig.5 that two guards are 
required. The front guard is mounted on 
the box lid and it holds filter material in 
place. The second guard is mounted on the 
rear of the box and it shares the four fan 
mounting bolts. 3 





Enlarged view of the assembled p.c.b. 
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Fig.4. Internal layout and interconnections of the Smoke Absorber components within its case. 


The filter foam is sandwiched between 
the front finger guard and a wire mesh. 
The foam is under slight compression and 
the wire mesh is necessary to prevent it 
from bulging into the fan blades. If a dif- 
ferent size of box is used the sandwich 
technique may not work as well and the 
mesh may need to share the front guard 
bolts in order to hold the foam in place. 
Also, if the box is too deep the electronics 
may be exposed to the airflow. 


FINGER 
GUARD 


FILTER 


M4 x 6mm 
BOLTS HOLD BOLTS HOLD 
FAN AND FRONT 
FINGER GUARD FINGER GUARD 





Fig.5. Side-on view of the fan 
assembly. Internal layout of the Smoke Absorber. 
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The filter consists of open-pored foam, 
which is partly charcoal filled. This type of 
structure offers very little resistance to the 
passage of air. Charcoal is an excellent ab- 
sorber of gaseous contaminants but in this 
application the flow of air is very fast and 
absorption may not always be complete. 

As the filter material is not available in 
the size required, it must be cut to fit the 
smoke absorber. The filter sheet is easily 
cut with scissors to a circle just larger than 
the fan opening, about 6cm in diameter, so 
that it is a tight fit. 

The galvanised mesh is cut to a square 
just larger than the motor housing. One of 
the pillars of the box passes through a hole 
in the mesh and with the pressure of the 
filter it is adequately held. 

A hole must be drilled for the PIR 
detector (X1) to make a secure fit and a 
small amount of adhesive from a glue gun 
will hold it in place. The sensor should be 
fixed so that the window will be horizontal 
relative to the work surface. 

The populated p.c.b. is held in place 
with a little adhesive, so avoiding the need 
for holes in the board or the box. Two 
5mm mounting clips hold the l.e.d.s in 
place. 

Finally, the interwiring can be com- 
pleted, see Fig.4. Use the finest flexible 
wire available for the i.r. sensor and l.e.d. 
connections. Suitable colour-coded wire 
(as used for multi-way computer cables) 


EVERYDAY, — | 
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makes a neater job than the rather heavy 
hook-up wire commonly available. 

The wire in the prototype was taken 
from a short length of 25-way screened 
cable. With an overall diameter of about 
0-8mm, each wire contains 7/0-1mm fine 
strands of tinned copper making it very 
flexible and ideal for small SM jobs. 

Slightly heavier-duty wire is needed for 
the fan and for the d.c. supply socket. The 
circuit board pads are sufficiently large for 
these connections. 

The motor will not function unless con- 
nected to the correct supply polarity. The 
red wire is connected to the positive sup- 
ply rail and the blue to the driver tran- 
sistor. The power connector specified uses 
the centre pin as positive and the smoke 
absorber wiring should match this. 

The fan pulls air in at the front opening. 
It should be mounted with the motor con- 
nections and label towards the rear. This 
motor contains electronic driver circuitry 
and the supply polarity cannot be reversed. 

Front panel lettering and decoration 
were composed using a computer drawing 
package and printed out as a single 
drawing. This label was then trimmed to 
size and holes cut for the l.e.d.s and the 
sensor. A standard paper adhesive keeps it 
in place. An inkjet printer is perfectly 
adequate for this application as the unit is 
unlikely to get wet. 


UP AND RUNNING 


A visual check of both the on-board 
component positions and the off-board 
wiring 1s worthwhile. In particular, check 
the polarity of the tantalum capacitors and 
make certain that the power supply socket 
is wired correctly. 

On first switch-on, it would be wise to 
check the current drawn by the circuit. 
In stand-by mode it should draw about 
20mA, rising to about 120mA in run- 
mode. On first application of power the fan 
will go into run-mode lasting for about 30 
seconds and the stand-by current can be 
checked after this timed period. 

The low voltage drop across transistor 
TR2 means that it should run cool even 
after long on-periods. The stabilised power 
supply is rated at 500mA which is well 
above the requirements of the smoke ab- 
sorber and only slight warming is ex- 
pected. Some experimentation will help 
when it comes to operation of this unit. 

To start with, place the filter opening 
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about 5cm from a circuit under construction 
with the exit away from the face. When the 
fan stops after the 30 seconds timing period 
it is easily restarted if required by moving 
the hot iron tip past the sensor at a distance 
of about 2cm. The heat from the tip of a 
finger close to the sensor window will also 
start the run cycle. Remember it is heat 
movement across the sensor which produces 
the trigger pulse to start the timer. 

The smoke is warm and rises rapidly 
aided by the rising hot air stream from the 
iron tip. This is a strong effect and the 
stream is difficult to redirect. The path 
taken by the smoke will be influenced 
by surrounding objects which will have a 
chimney effect causing the plume to cling 
to the tallest one. 

Drafts, including the body convection of 
the operator will also influence the plume 
so that, overall, its final direction is fairly 
chaotic. In order to catch every wisp of 
smoke, the absorber will need to be quiet 
close to the soldering operation to over- 
come these effects. The air stream to the 
fan has only a negligible cooling effect on 
the iron tip. | 

A little experimentation soon results in 
success in catching most of the fumes. The 
smoke absorber will become an indispen- 
sable part of the soldering process, par- 
ticularly for the SMD constructor. a 
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Simulation Circuit Capture 
PCB Autorouting CADCAM 


Imagine an electronics design system that lets you draw 
schematics onto the screen and then simulate them at the 
touch of a button. Now imagine pressing another button 
and seeing the schematic replaced with a PCB rats-nest. 
Pressing another button starts the autorouter, and finally 
you can click on File then Save As to create a complete 
set of CADCAM files. 





QUICKROUTE 


Too easy? We hope so. Quickroute has always been 
designed first and foremost to be easy to use. That’s why 
simulation, circuit capture, PCB autorouting and 
CADCAM support are all integrated into one package, 
So that you only have to learn one package. 


But it doesn’t end there. We have included a wide range 
of features in Quickroute to help you work effectively. 
For example our Gerber import facility lets you check 
your CADCAM files before sending them to your 
manufacturer. | 





We have also introduced a major new PLUGIN module 
called the SymbolWizard that actually creates custom 
symbol designs for you. Simply select a template, specify 
pad and spacing properties and SymbolWizard creates 
the schematic and PCB symbols for you! 


If you would like to find out more about Quickroute, 
why not call us on FREEphone 0800 731 28 24, or visit 
our web site on www.quickroute.co.uk. Prices start at 
under £100 including UK P&P and VAT for a complete 
system. 


"modern, powerful 
and easy to use" 


Elektor Electronics 97 











FREEphone 


0800 731 28 24 


Int +44:'161 476 0202 Fax 0161 476 0505 
Web www.quickroute.co.uk 








30 DAY MONEY BACK GUARANTEE 





Copyright (c) 1998 Quickroute Systems Ltd Regent House Heaton Lane Stockport SK4 1BS bioaee 
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New Technology 





Paper Chase 


HE IDEA of the paperless society is a 

wonderful idea. Whilst the technol- 
ogy is available to achieve this in theory, 
everyone knows that in practice things are 
rather different. Despite all the technology 
that should enable less paper to be used, 
we actually use much more. 

There are many reasons why the paper- 
less office or society has not happened. It 
is often much easier to print out a docu- 
ment to read at leisure. Also, the fact that 
we have better and faster printers means 
it has become much easier to print docu- 
ments. 

Another reason is that printed sheets are 
much easier to read. There are a number 
of reasons for this. Reading a PC monitor 
Causes more eyestrain because it is neces- 
sary to scroll the document up and down. 
In some cases it may be necessary to zoom 
in and out to catch the required detail. 

Sometimes these fine details are not so 
easy to decipher because of the limited 
resolution of the screen. Whatever the 
reason the end result is the same. The 
documents on the screen are not as easy or 
convenient to read. 

If the paperless office is to succeed then 
it will be necessary to make the technol- 
ogy more compatible with people’s real 
requirements. Only when it is more con- 
venient to read a document on the screen 
will people start to reduce the amount of 
paper that is produced. 

In view of the green issues and cost 
savings of introducing a real paperless 
office, it is likely that there will be a 
significant uptake of the solution. As a 
result several companies are now working 
towards this end. 


In a programme that has taken place at 
IBM Research, an active I.c.d. display with 
a resolution of 200 p.p.i. (pixels per inch) 
has been developed. This active matrix liq- 
uid crystal display (AMLCD) has a resolu- 
tion that is near the limit of the human eye. 

This prototype display is named 
Roentgen after the famous German 
physicist, Wilhelm Konrad Roentgen 
(1845-1923), who discovered X-rays. The 
display is optimised to _ produce 
exceedingly sharp images that are virtually 
indistinguishable from the equivalent 
paper copies. The jagged edges that distort 
curved or angled lines are virtually 
eliminated, making viewing far more 
pleasant and natural. 

The screen is a further development of a 
monitor that was known as ‘‘Monet’’. This 
was a 10-5 inch diagonal 150 p.p.i. Super 
XGA l.c.d. monitor. However, IBM have 


lan Poole looks at why the ‘‘paperless’”’ society 
has not happened yet and also reports ona 
Cisplay that uses 715 million transistors and 
1:6 miles of thin film wiring. 


been researching into high quality displays 
for many years and started their work into 
active matrix displays in the mid-1980s. 

The prototype ‘‘Roentgen’’ screen is 
21-5 inches high and 16-5 inches wide, 
giving it a 16-3 inch diagonal viewing 
area. On top of this, the total depth of the 
whole display unit, including the base, is 
only 9-5 inches — a definite improvement 
on the standard c.r.t. screen. The whole 
assembly weighs less than 20Ibs, making it 
less than a third of the weight of a com- 
parable size c.r.t. monitor. 

There are also significant power savings 
over the equivalent c.r.t. It consumes less 
than half that of an 18 inch c.r.t., and the 
output luminescence is high. With a 44W 
back-light a brightness of 130 cd/m? is 
achieved, making it ideal under virtually 
all normal lighting conditions. 


Crammed into the display are over five 
million full colour pixels, giving it a full 
2560 X 2048 line up. To achieve this it has 
been necessary to use over 15 million tran- 
sistors, and a staggering 1-6 miles of thin 
film wiring within the display. 

The exceedingly high performance of 
the display carries some penalties with it. 
The screen has over four times the number 
of pixels of today’s highest definition 
screens of the same size. This means that 
the amount of data that is required to drive 
it is increased. Consequently improve- 
ments are required in the computer that 
drives the display if the full benefits of the 
display are to be realised, and problems 
resulting from the increased amounts. of 
data are not to be encountered. 

Realising the possibility of these 
problems in advance, IBM _ researchers 
developed a scaleable graphics adaptor 
architecture. This is compatible with all 
the current operating systems and it is 
capable of handling these types of high 
image content displays. 

A further advantage is that the adaptor 
is based on _ off-the-shelf components. 
This makes it a relatively cheap card to 
manufacture, unlike one using specialised 
components that would add _ significant 
costs to the whole system. 

Whilst this should help in allowing 
people to view more data on screen, and 
thereby reducing the number of copies that 
are printed out, there will also be other 
uses. In the immediate future, while their 


cost is relatively high, they are more likely © 


to be used in applications that demand 
very high levels of definition. 

In particular, they are likely to be 
included in the ever-increasing number of 
databases of digital images. These in- 
clude digital libraries, architectural and 
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electronic blueprints, historical archives, 
and scanned records; including those used 
by hospitals and insurance companies. 

It is also expected that with the exceed- 
ingly high level of definition and crispness 
there will be a high demand for this type of 
display for graphic design and electronic 
publishing applications. 


Whilst there are many areas where these 
displays can be used, and it is expected 
that demand will be high, there are no 
plans to market the Roentgen (AMLCD) 
display at the present time. It is only a 
prototype used to prove the viability of the 
technology and the results of the work 
have given IBM a very good insight into 
the development and fabrication of highly 
complex displays. As such it has been a’ 
great success. . 

However, it will need developing for 
manufacture and at the moment IBM are in 
discussions with a number of customers 
around the world to investigate its produc- 
tion. This should mean that very high 
definition displays will be available in the 
foreseeable future. 

To make the paperless office a reality, 
other developments will be required to 
ensure that people are as at home with data 
displayed on a screen as they are with that 
on paper. There are many reasons for 
wanting a document to be printed out. The 
convenience of being able to look at it 
when required, without requiring a com- 
puter, the way it looks, and the way many 
of us were brought up to look at paper at 
school rather than screens. 

However, with more computers being 
installed in schools and the younger gener- 
ation being more used to them, it is pos- 
sible they may use less paper. The best 
way to cut down on paper usage would be 
to make printers less convenient to use, or 
much slower. Unfortunately, this is most 
unlikely to happen! 


Try the new EPE Chat Zone - a vir- 
tually real-time Internet ‘discussion 
board” in a simple to use web-based 
forum! 


http://www.epemag.wimborne.co.uk/ 
wwwboard 
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News... 


A roundup of the latest Everyday 
News from the world of 


electronics 





CODE’S WALLOP? 





Copyright protection takes on a new twist for movie disc buffs — 


Heo? is getting tough with the 
computer industry. The Motion 
Pictures Association of America is plug- 
ging the loopholes which let a PC play 
unauthorised DVD movie discs. As 
a result consumers risk buying PC 
peripherals which will not work at all. 

The DVD Forum, which sets the stan- 
dards for DVD, requires that all DVD 
movie discs are encrypted with the Con- 
tent Scrambling System, to prevent digi- 
tal copying. DVD discs and standalone 
players are also Regionally Coded, to let 
Hollywood stagger the release of videos 
to tie in with the staggered release of 
cinema prints. 

Regional coding divides the world 
into six zones, with North America 
designated Zone 1 and Europe Zone 2. 
Discs of one zone should not play in 
another. 

Manufacturers of DVD _ playback 
equipment need a CSS licence. This 
requires that consumer DVD players 
leave the factory pre-coded, so that 
discs can be coded for the zone in which 
they are sold. 

Although some European firms have 
been modifying players so that they play 
discs of any zone, the UK’s Federa- 
tion Against Copyright Theft recently 
raided two British dealers and seized 
Region 1 discs and players which had 
been modified to play them. FACT can 
prosecute because the discs were not 
rated for content and certificated for 
sale in the UK. 


Locked-On 

DVD movies will play on a PC, with 
display on a TV screen. A DVD-ROM 
drive and MPEG-2 decoder board cost 
under $250 (total) and many new PCs 
already come fitted with a DVD-ROM 
drive. Because PCs are international 
products, the Regional Protection Com- 
mittee of the DVD Forum initially 
agreed that DVD-ROM drives need not 
be regionally coded. Instead the board 
comes with software which lets the user 
set and re-set its code up to five times. 
After that it remains locked to whatever 
was the fifth setting. 

But hackers offer free software on the 
Internet which lets users over-ride the 
coding control. The Regional Protection 
Committee is now enforcing Phase 2 of 
its policy. From the end of 1999, all new 
DVD-ROM drives must be regionally 
coded. So a decoder board will only 
work when its code is set to match 
the drive. Some drive manufacturers are 
adopting RPC2 early. This is already 
causing confusion. 
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Barry Fox reports. 


Sigma Designs (of Fremont, Ca) 
makes the RealMagic Hollywood 
decoder board, which boasts an 
“extraordinary feature” that converts 
TV standards so that North American 
NTSC movies play perfectly through a 
European PAL TV. The board conforms 
to RPC1 and lets the user set the 
regional code to taste, up to five times. 

After that the setting remains locked 
in EEPROM memory. But if the board 
is used with an RPC2 ROM drive it can 
only play discs of the standard set by 
the drive. So a ROM drive bought in 
Europe may not work with a board set 
to play American discs. 

Creative Labs (of Milpitas, Ca) sells 
the Dxr2 decoder board, and Encore 
DVD-ROM drive. Until October ’98 the 


drive was not coded and the decoder 
zone could be reset five times by the 
user, and over-ridden by unauthorised 
software from the Internet. Now, with- 
out any formal announcement and with 
no warning on the packaging, Creative 
has started to code both the drives and 
boards as they leave the factory, depend- 
ing on the country where they will be 
sold. The coding is done by chips and 
cannot be altered. 


Panic Calls 


Creative’s help line is now taking 
panic calls from customers who have 
bought drives in one country and find 
they will not work with boards bought 
in another. Movie buffs are hunting in 
shops for old stock. 


SPICYCLE 
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THOSE Engineers, the UK electronics CAD Specialists who pioneered mixed mode 
simulation with their SpiceAge simulator, have announced Spicycle, a new powerful 
schematic capture and PCB program as a front end for SpiceAge. 

Spicycle connects to the SpiceAge simulation where you can investigate tolerances, 
tune component values using sweep functions, check filter suppressions, test your circuit 
on a range of inputs (including those grabbed from a SoundBlaster compatible card). You 
can even output your results to a SoundBlaster and listen to your design. Spicycle’s 
SpiceAge simulator is independent of SPICE, though it is backwards compatible. 

Amongst the many circuit and PCB design functions available, one in particular will 
appeal to internet-using designers. There are tens of thousands of SPICE circuits freely 
published on the web and Spicycle’s net list import feature enables you to simulate 
SPICE circuits, create schematic ratsnests and to reverse-engineer these into a conven- 
tional schematic diagram. Those Engineers comment that no-one who has used the 
Internet for accessing SPICE data will resist this virtually limitless resource. 

For more information contact Those Engineers Ltd, 31 Birkbeck Road, London NW7 


ABP. Tel: 0181 906 0155. Fax: 0181 906 0969. 


E-mail: Those_Engineers@compuserve.com. Web: http://www.spiceage.com. 
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of 898.95MHz. 


Paw power dana 


DIP International has introduced new UHF transmitter and receiver radio devices 
specifically designed for low power radio applications. The MK KES modules are 
designed for use on 418MHz, 433.92MHz and the new proposed pan-European standard 


The modules have industry-standard pin-outs and have no adjustable components for 
tuning, resulting in a highly shock-resistant, rugged product. Voltage requirements are 6V 
to 9V for the transmitters, and 5V for the receivers. 

For more information contact DIP International Ltd, Sheraton House, Castle Park, 
Cambridge CB3 OAX. Tel: 01223 462244. Fax: 01223 467316. E-mail: antonybignall@ 
dipinternational.co.uk. Web: http://www.dipinternational.co.uk. 











YEDA ’99 


THE 1999 Young Electronic Designer 
Awards (YEDA) programme has been an- 
nounced. Staged annually since 1985 and 
with the enthusiastic support of HRH The 
Duke of York, patron since 1994, YEDA 
challenges young people between the ages 
of 12 and 25 at schools and universities, to 
design and build an electronic or com- 
munication device, or piece of software that 
answers an everyday need which they have 
identified. 

YEDA judging is based on the same 
criteria as those used in industry in deter- 
mining whether or not to take up a product: 
Is there a market need? Can it be made at 
the right price? Does it have unique selling 
features? 

The purpose of the competition is to give 
students practical experience not only in 


developing their own ideas by applying 
modern technology, but in  understand- 
ing the economics of manufacturing and 
marketing, so preparing them better for 
careers in industry. YEDA emphasises the 
exciting prospects offered by such careers 
and the important role young engineers can 
expect to play in the future prosperity of the 
country. 

Prize money totalling over £10,000, to- 
gether with trophies, certificates of achieve- 
ment and other awards are on offer to 
YEDA entrants and their schools. 

For further information contact The 
YEDA Trust, 60 Lower Street, Pulborough, 


West « Stissex) (RH2Z0" “2BW. Tel 
01798 874767. Fax: 01798 873550. 
E-mail: postmaster@yeda.compulink.co. 


uk. Web: http://www.yeda.org.uk. 


VIRTUAL REALITY 


INTERESTINGLY relevant to our 
report in this issue of the VR 
Exhibition (I/ITEC), is a_ recently 
received press release from the DTI. In it 
is stated that VR has become much more 
widespread in industry since the mid- 
nineties when it was used by only a 
handful of companies. 

Over 100 organisations from 10 market 
sectors were interviewed for the DTI’s 
study, being asked for their perceptions 
and experiences of VR technology, how 
they use it, where they get their informa- 
tion from and what VR activity they were 
planning. 

Findings from existing users of VR 
include: 


* 63 per cent use VR for practical use 
rather than simply for evaluation or pilot 
testing 

* 88 per cent describe their experience of 
VR as highly or moderately successful 


* 25 per cent consider VR to be ‘‘essen- 


~ tial technology’’, both operationally and 


competitively, to their company 

* 79 per cent expect to make more use 
of VR over the next few years, spending 
some £30 million on over 300 projects. 


‘The UK Virtual Reality Forum web site 
is at www.ukvrforum.org.uk, and the 
Virtual Reality Awareness programme 
web site is on the Information Society 
Initiative web site at www.isi.gov.uk. 
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B.A.E.C. PLUG 


NOW to give the B.A.E.C. another plug! 
The British Amateur Electronics Club is a 
worthy organisation to whom we give 
publicity from time to time (and who are 
always pleased to warmly welcome new 
members). 

In a recent newsletter (published on 
a quarterly basis), we were extremely 
pleased to see a praising review of Andy 
Flind’s EPE Mood Changer (June 798). 
Charles Hill, the reviewer, confesses to 
be in his pre-dotage years and plagued by 
regularly waking at four a.m. and failing 
to return to sleep. 

To cut short an amusingly told tale, he 
built Andy’s design and “my wife and I 
went to bed in some trepidation. Would 
it work — or wouldn’t it? As usual, | 
fell asleep easily, and then woke a few 
minutes after four o’clock. After return- 
ing from the bathroom I got back into 
bed and that’s all I can remember. Next 
morning my wife told me she had had a 
better night’s sleep than usual ... I have 
never looked back since’. 

Also of interest is that the latest 
newsletter gives details of new members 
and that in answer to the question about 
which mag they read, EPE is the most 
frequent answer. 

To find out more about B.A.E.C., 
contact the Secretary, Martyn Moses, 5 
Park View, Coombe Manam, Cedar 
View, Aberdare CF44 6PPE. Tel: 01685 
877808. 

E-mail: MPMOSES@compuserve.com. 


Yet More on Disk! 


IT was Fujifilm technology that made Zip 
disks a reality, allowing around 100MB 
of data storage space on a single disk. 
Fujifilm have gone yet another step 
further, introducing their High Density 
Floppy Disk (HiFD). 

Still in the 3.5inch format, it can store 
up to 200MB, has a lightning quick 
transfer rate (max 3.6MB/second) and 
has full backward compatibility with cur- 
rent 2HD and 2DD floppies. It is in- 
tended to be run on Sony’s new HiFD 
Drive. The capacity is equivalent to 139 
standard 1.44HD disks. 

The suggested retail price is £10.95 for 
a single and £19.95 for a twin pack. For 
more information contact your local com- 
puter specialist, or Fuji Photo Film (UK) 
Ltd, 125 Finchley Road, London NW3 
6HY. Tel: 0171 586 5900. Fax: 0171 722 
4259. Web: www. fujifilm.co.uk. 


Radio Exams 


BARNSLEY & District Amateur Radio 
Club have asked us to publicise that their 
club is now a registered exam centre for 
the RAE and NARE. They have several 
courses occurring throughout the year, 
the first being the Novice Course which 
starts on 15 March, with its exam on 7 
June. 

For further information contact Ernie 
Bailey G4LUE, 8 Hild Avenue, 
Cudworth, Barnsley, $. Yorks $72 8RN. 
Tel: 01226 716339. Mobile: 0836 
748958 (between 6pm and 8pm 
please). E-mail: badarc@cwcom.net. 
Web: www.badarc.mcmail.com. 
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LIGHT 


TERRY de VAUX-BALBIRNIE 


[Cis almost impossible to leave 


It switched on! 


OMMERCIAL battery-operated cup- 
( board lights are widely available in 
DIY stores and by mail order from 
electronic component suppliers. These 
lamps are useful as a simple means of 
lighting up a cupboard or other dark area. 
They are also handy for garden sheds 
and other places where no mains supply 
exists. The fact that they are battery oper- 
ated makes them particularly attractive for 
children’s bedrooms because, unlike con- 
ventional mains lights, they are completely 
safe. 


STRINGS ATTACHED 


The most common type of cupboard 
lamp (and the one used in the prototype 
unit) uses a 3V supply comprising two D- 
size alkaline cells. This is sufficient to pro- 
vide some 20 to 30 hours of useful 
operation. The on-off switch is of the 
string-operated variety having a pull-on 
pull-off action 

This type of lamp suffers from one major 
drawback — it is too easily left switched 
on! This is particularly true when it is used 
by children (due to their impatience) and 
the elderly (due to forgetfulness). By the 
time the lamp is next needed, the batteries 
are likely to be “flat’’. With a replacement 
cost of some £2.50 this must be avoided if 
possible. 
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Fig.1. Complete circuit diagram for the Auto Cupboard Light. The power supply to 
the circuit is independent to that of the lamp. 


DOOR TRIGGERED 

The Auto Cupboard Light is an add-on 
unit for a commercial cupboard lamp 
designed to provide it with automatic 
timed operation. The lamp is triggered by 
door movement which makes it very easy 
to operate and practically foolproof in 
use. Before proceeding, however, check 
that the application lends itself to the 
lamp being mounted on the door. 

The new add-on circuit board is 
housed in a plastic box attached to the 
base of the lamp housing (see photo- 
graph). The box is also used to secure 
the unit to the inside of the cupboard 
door. The string-operated switch is dis- 
pensed with so that control is taken 

over by the new circuit. 

_ The time period during which the 

light operates is fully adjustable 

between some three seconds and about 

two minutes. However, this could be 
easily extended if required. 


The lamp mounted on the 
circuit board box. Note 
that the original cord-oper- 
ated switch has been 
removed from the lamp. 





Power to the circuit is independent from 
that of the lamp. This comprises four AA- 
size, alkaline cells giving a nominal 6V 
output. 

While the lamp is off, there is a continu- 
ous current drain of some 100nA (depend- 
ing somewhat on preset VRI setting). 
While on, it rises to about 60mA and, in 
practice, the battery pack will last for 
many months. 


CIRCUIT DETAILS 


The full circuit diagram for the Auto 
Cupboard Light is shown in Fig.1. Switch 
S1 is a miniature tilt switch. This contains 
mercury or a small metal ball which 
bridges a pair of contacts when the orien- 
tation is right. 

Various types of mercury and non-mer- 
cury switches were tested in the prototype 
and they were all capable of giving good 
results. However, you should choose one 
with radial leads — that is, both wires com- 
ing out of one end rather than the axial lead 
type (where the wires appear one at each 
end). The contacts are then at the end 
having the wires. 

Switch S1 will be mounted perpendic- 
ular to the circuit board so that the end 
with the wires is slightly higher than the 
other one when the lamp is in position 
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on the door. The contacts will then be 
open. 

With a small forward movement of the 
switch, the contacts will momentarily close 
then open again due to the inertia of the 
material inside. In other words, the mercury 
or ball tends to remain still for a short time 
and the switch contacts catch up with it. 

When the switch contacts “make’’, a low 
pulse is transferred, via capacitor Cl, to 
the trigger input (pin 2) of IC1. This acti- 
vates the low power CMOS timer IC1, 
configured as a monostable. The output 
(pin 3) then goes high for a certain time 
then reverts to low. 

The time period is related to the values 
of fixed resistor R3, preset potentiometer 
VRI and capacitor C2. With the values 
specified, VR1 can adjust the timing 
between three seconds and about two min- 
utes, as mentioned earlier. 

The lower limit (three seconds) will not 
be useful in practice. However, it was 
arranged that way because it will be handy 
for setting-up later. 

To extend the operating period, it would 
be simply a matter of increasing the value of 
capacitor C2 in proportion. Note that IC] 
pin 2 is maintained in a normally high con- 
dition by resistor R2 and this prevents pos- 
sible false triggering. Resistor R1 provides 
a discharge path for Cl and maintains the 
upper contact of S1 in a normally high state. 

In fact, the circuit will often trigger in 
whichever direction the switch is moved 
since the material inside it will 
bounce/flow around inside the casing and 
close the contacts on occasions. If the 
switch contacts end up normally-closed 
instead of normally-open, the circuit will 
probably still work because they are bound 
to break then make again. 

The high value specified for resistor R1 
ensures that, if this happens, the increased 
standby current (i.e. that flowing through 
R1 and the switch) is only a few microamps 
and negligible compared with the quiescent 
current of the circuit as a whole. 


BACK TO BASE 
While IC1 pin 3 is high, current flows to 


the base (b) of transistor TR1 via resistor R4. 
TR1 collector (c) current then energises the 
coil of relay RLA, which allows the lamp to 
switch on using its own 3V supply and 
RLAI “make’’ (normally-open) contacts. 
Diode D1 bypasses the reverse high- 
voltage pulse which appears across the 
relay coil when it switches off. Without it, 
IC1 and the transistor could be damaged. 


RELAY POINTS 


The choice of relay is important. 
Although the bulb requires only 300mA or 
so, the contacts should be rated at 2A min- 
imum. This is to take account of the cur- 
rent surge which occurs on switching on. 

It comes about because the resistance of 
a cold filament is much less than when it is 
at operating temperature. If the contacts 
had a lower rating, they might stick 
together and cause the lamp to remain on 
continuously. Theory predicts that an even 
greater current flows instantaneously but, 
in practice, 2A rating is sufficient. 

Use of a relay allows the full battery 
voltage to be developed across the bulb. 
Other forms of switching, such as using a 
transistor, would introduce a voltage drop 








The circuit battery pack and printed circuit board mounted in position on the lid 
section of the box. 


and, with the small battery voltage used 
here, any reduction would cause an unac- 
ceptable dimming of the bulb. 


CONSTRUCTION 
The design for the Auto Cupboard Light is 
based on a single-sided p.c.b. (printed circuit 
board) and the topside component layout, 
together with a full-size copper foil master, 
is shown in Fig.2. This board is available 
from the EPE PCB Service, code 222. 
Begin construction by drilling the two 
board mounting holes in the positions indi- 
cated. Solder the relay, i.c. socket (but do not 
insert the i.c. yet), fixed resistors, preset 
potentiometer and capacitor C1 in place. 
Next, add capacitors C2 and C3 also the 
transistor observing their orientation. 
Finish with the “tilt”? switch, mounting it 
so that the end having the leads is about 
3mm higher than the plain one (when the 
p.c.b. is held vertically as shown in the 
photographs). This will give a reasonably 
correct sensitivity setting. 


Solder 15cm pieces of light-duty stranded 
wire, together with the battery connector 
leads, to the lead-off copper pads as indicated 
in Fig.2. Adjust the preset VR1 fully anti- 
clockwise (as viewed from the top edge of the 
p.c.b.). This will give the minimum three sec- 
ond timing, which is suitable for testing. 


SHUT THAT DOOR 


To make the lamp come on as the door is 
opened, the p.c.b. needs to be mounted on 
the top section of the box (see pho- 
tographs). This will give the correct direc- 
tion of movement. The box used in the 
prototype (see Shoptalk) has a deep lid sec- 
tion making this work convenient. 

A position should be chosen for the p.c.b. 
and battery pack. Mark and drill the p.c.b. 
fixing holes but do not actually attach it yet. 

Remove the plastic dome of the lamp 
housing and take out the bulb and cells. 
Locate and remove the “built-in’’ switch to 
leave free ends. How this is done will 
depend to some extent on the lamp being 


+ TO 
— BATTERY 


TO B2 +VE 
TO LAMP 


Fig.2. Auto Cupboard Light printed circuit board component layout and full size 
underside copper foil master pattern. 
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COMPONENTS 


Resistors ead SHOP 
100k "TALK 


Page 


22k 
4k7 
All 0:-25W 5% carbon film 


Potentiometer 
VR1 1M min. enclosed carbon 
preset, vertical 


Capacitors 
C1 47n polyester, 5mm pin 
spacing 
C2 100, radial elect. 10V 
C3 47. radial elect. 16V 


Semiconductors 
TR1 Z1TX300 npn transistor 
IC1 ICM7555IPA low power 
CMOS timer 


Miscellaneous 
S1 miniature tilt switch - see 
text 
RLA1 min. 6V 100 ohm coil 
relay, with 2A normally- 
open or changeover 
contacts. 
6V (4xAA cell) battery 
pack, with holder and 
PP3 type connector 
and leads 


Printed circuit board available from 
EPE PCB Service, code 222; cupboard 
lamp, see Shoptalk page; ABS plastic 
case, size 143mm x 82mm x 44mm 
external; 8-pin d.i.l. socket, multistrand 
connecting wire; solder pins; solder etc. 


£14 


AV oye ge) Mm Orel | 
Guidance Only 
Excluding Batts. & Lamp 


used. However, in the prototype, it was a 
straightforward job. 

By inspecting the internal details of the 
lamp and taking account of the p.c.b. and 
battery pack positions, mark and drill two 
holes in free positions and drill these 
through the lamp base and the box. “These 
will be used to secure the lamp in position. 

Mount the p.c.b. in position using 
countersunk screws (so that the lamp will 
be flat on the top). Attach the lamp unit 





The original cord-operated switch has been removed from 
the lamp and the wires from the p.c.b. are soldered to its for- 


mer position. 
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Layout of components on the completed p.c.b. Note that the metal cased tilt 
switch, to the left of the i.c., should be carefully bent so that the wire end is slightly 


higher when the unit is mounted on a door. 


to the box using small nuts and bolts. 
Drill a small hole for the wires leading 
from the p.c.b. to the lamp and solder 
them to the contact strips where the 
switch used to be. 

Insert the AA cells (B1) into the battery 
holder and attach it using adhesive Velcro 
fixing pads or in some other way which 
will make it easy to remove for battery- 
changing purposes. Do not connect it up 
yet, however. Replace the cells and bulb 
in the lamp. 

Insert IC1 into its holder. Since this is a 
CMOS device, it could be damaged if 
there is any static charge on the body. To 
be safe, remove any charge by touching 
an earthed metal object (such as a water 
tap) before handling the pins. Mark the 
positions of the two keyhole slots for 
mounting the unit on the cupboard and cut 
these out. : 


FINISHING OFF 

Connect the battery holder. With the 
lamp held as it will be on the door, gently 
move the unit. The monostable will trigger 
and the lamp should come on if it has not 
already done so. If you keep the case 


Ste 


dome. 


stationary, it should then go off after a few 
seconds. 

Assemble the box using only two of the 
screws for the moment. Fix the unit to the 
door and wait for the lamp to go out (it will 
almost certainly come on again during the 
movement). Open the door normally — the 
lamp should operate again. 

If it does not do this, or if it needs a 
particularly harsh movement to make it 
work, reduce the angle of the switch and 
re-try. A position should be found where 
it is neither too sensitive nor too diffi- 
cult to operate. 

Possibly, it will need a period of “trial 
and error’’ to get this adjustment just right. 
Do not leave VR1 at minimum adjustment 
because the standby current requirement is 
increased. So, set it to provide a suitable 
timing period. 

Secure the remaining screws in the box 
and attach the plastic dome on the lamp. 
Mount the unit on the door. 

When the lamp is turned on, try to 
close the door before it goes off. If you 
do not, it will probably re-trigger when 
you close it and drain the batteries 
unnecessarily. [J 


The D-cells and bulb replaced in the finished Auto 
Cupboard Light unit ready for receiving the light diffuser 
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Widhether you are an Amateur or an Engineer, this encyclopaedia is an incredible mine of information 
and will help you to save hundreds of hours of search. 


The 10 CD-ROM set contains complete datasheets on over 180.000 circuits from 61 manufacturers 


which represents more than 300.000 pages of technical information in PDF format. 


The search engine helps you to find the datasheet of a specific circuit in seconds, compare several 
circuits at the same time and print or export the data. 


ESCH AL Odi DISCS 


S68-THOMSON 


| ‘S77 


MECH CUE ES 
MEQWIM CUF RA 
1LvID AEE Y 


THREE -TE RY $3 


PIN COMNEC TIONS Cp: vive 


Ss tb 
LMi19 = 


HIGH SPEED DUAL COMP. | 


To receive the 10 CD set of Data-Net for only BREX(iCm VEC RL@arsersa), please send your order to : 


Dannell Electronics Ltd 
Unit 15, Enterprise Court 
Lakes Road e Braintree e Essex CM7 3QS 


TOSHIBA 


fl: SAO'S DIGATAL INTEGRATED CIRCUIT 


PRELIMINARY 
24 (684 xt BIT) CMOS AUDIO NAHD EEPROM 





PHILIPS PM3217 - 
Dual Trace 50MHz Delay 


This is really a 
very good 
oscilloscope 
including 2 probes. 
Pouch & Front 
cover 


ONLY 


GOULD 0S300 Dual 
Trace 20MHz 

Light weight. Very good 
value 


ONLY 


THIS IS THE 
BEST CHEAP 
SCOPE 
YOU WILL 


EVER BUY!!! 
GOULD 0$1100 — Dual Trace. 30MHz 
Delay. Very bright, supplied with 


manual and two probes 20 


TEKTRONIX 2215 — Dual Trace 60MHz 


Sweep Delay 
Includes 2 probes 
ONLY 





468 Digital Siorage Dual ‘ag $00MHz Delay 
466 Analogue Storage Dual Trace 100MHz Delay 
485 Dual Trace 350MHz Delay Sweep 
475 Dual Trace 200MHz Delay Sweep 
465 Dual Trace 100MHz Delay Sweep 
HC3502 Dual Trace 20MHz SmV-20V/Div: 0:2u 
secs-0:5 Sec/Div: 
X-Y: X5 Magnifier; 
Tv/Sync ete. 


UNUSED GD 


EUROCARD 


MasterCard 


STEWART of READING 


110 WYKEHAM ROAD, READING, BERKS. RG6 1PL 
Telephone: (0118) 9268041. Fax: (0118) 9351696 


i PM3296A dual trace 400MHz dual TB delay cursors 
£2250 


etc 
TEKTRONIX TAS465 dual trace 100MHz delay ae 
TEKTRONIX 2235 dual trace 100MHz delay cursors... 
IWATSU $S5711 4-ch. 100MHz delay sweep 
PHILIPS 3055 2+ 1-ch 50MHz dual TB 


MARCONI 2019 synthesised AM/FM 
signal gen 80kHz-1040Mhz, I.c.d. 
display, keyboard entry ONLY 


MARCONI 2017 phase lock AM/FM signal gen 10kHz- 
£1200 

MARCONI 2022A/C synthesised AM/FM signal generator. 10KHz- 
G From £1500 
£6000 


H.P. 8640A AM/FM Signal Gen 
500kHz-1024 MHz 
500kHz-512 MHz version 


FARNELL PSG1000 Syn AM/FM signal gen 10KHz-1GHz 
FARNELL PSG520 Syn AM/FM sig gen 10-520MHz port 

RACAL 9081 Syn Am/FM sig gen 5-520MHz 

MARCONI TF2015 AM/FM sig gen 10-520MHz 5 
MARCONI 6311 programmable sweep gen 10MHz-20GHz. ‘24000 
HP 3325A syn function gen 21MHz £950 
PHILIPS PM5134 sweep function gen 0:001Hz2-20MHz 

PHILIPS PM5132 sweep func gen 0:1Hz-2MHz £200 
MARCONI 2305 modulation meter 500KHz-2GH.......From £1200 
FARNELL AMM2000 automatic mod meter 10Hz-2-4GHz, 


Callers welcome 9am-5.30pm Monday to Friday (other times by arrangement) 
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email 


Phone : 01376 550262 e Fax : 01376 550019 
- datanet@dannell.co.uk 


Data-Net runs with Windows® 3. = Seg tabbed 51 and NT 4.0 


10 CDs, 180.000 


Cheques & Postal Orders should be made payable to Dannell 
Electronics Ltd. Visa, Master/Eurocard orders are accepted. Please 
give card number and expiry date. For orders from within EU, please 

add £5.50 for airmail postage. For foreign orders, we use the VAT 
portion of the price for airmail postage and packing. 


H.P. 8562A synthesised 1KHz-22GHz 

H.P. 8565A 0-01-22GHz 

H.P. 8590A 10KHz-1:8GHz (75 ohms) 

H.P. 8559A with main frame 0:01-21GHz 

H.P. 8558B with main frame 100KHz-1500MHz 
ADVANTEST TR4131 10KHz-3:5GHz 
ADVANTEST TR4132 100KHz-1Ghz 
MARCONI 2382 100Hz-400MHz high resolution 
MARCONI 2370 30Hz-110MHz 

H.P.141 Systems: 

8553 1KHz-110MHz 

8554 500KHz-1250MHz 

8555 10MHz-18GHz 


junin'{ FARNELL LF1 Sine/Sq Oscillator 


10Hz-1MHz 
LEVELL TG200DMP RC Oscillator &> 


1Hz-1MHz Sine/Square, meter, 
battery operated (Batteries not supplied) 
Classic AVO Meter 
A Digital AVO DA116 3:5 digit 
Complete with Batteries & Leads 
ONLY 


METROHM 9A -— soov Battery 


Meggar (a useful back-up for fault 
finding) Complete with Batteries & 
Leads ONLY 


Solatron 7045 — 4:5 Dig. Bench 


See Multimeter with leads G&D 


Solatron 7150 DDMM 6:5 digit 
True RMS 
IEEE 


eoteesterstosnteetteonterncent tt toterbtrrnterttetttettiss. 


. WAYNE KERR AMM255 
cleat & Automatic Modulation Meter 
CE = | AM/FM 1-5MHz-2GHz 3:5 digit 


SoaacanmrNe tN Unused 
GOODWILL GFC 8010G F 
FREQUENCY COUNTER, Range | 
1HZ-120MHz, 8-Digit Display, 15m 
RMS Sensitivity | Unused £75 


ANALOGUE MULTIMETER Model HC260TR, AC/DC Volts, D.C. 


current 10 Amps, 17 Ranges; Continuity Buzzer, Transistor Tester 
Unused £15 


acme | C}CK 1! ! ssmmemeemerz 


BRAND NEW OSCILLOSCOPES - NEVER USED - LIMITED STOCK 


DMS 3850A Digital 
Storage/DMM 

Handheld LCD display. 2  chan- 
nel 50ms/s. auto range. 4-digit 
Hit DMM/capacitance/frequency counter. 
battery operation or external 7-5V-9-5V d.c.. ie. a.c. adaptor (not 
supplied), RS232, comes in black carrying pouch complete with 2 

scope probes, DMM leads. Manual FOR ONLY £400 


DTS 40 Digital 
Storage 


Dual Trace 40MHz, 20ms/s ek cursors and on-screen 
readout, sweep delay, interface etc.. etc. Supplied unused in 
original box complete with 2 probes and manual 

AMAZING VALUE AT £400 


3 


DTA 20 
Dual Trace 
20MHz 


g 9 ete. Un sed & Boxed with 
2 probes and manual 


100KHz- > 100MH2: FM 0-100KHz: Output - 19qB-9 9908 AMO- 60%: 
32 preset memory: digital display frequency and output 
Used £450 Unused £750 


KENWOOD 

FLI80A WOW/FLUTTER METER, 
0:003%-10%:; freq 3kHz/3-15kHz 
RMS/AVERAGE/PEAK: 

Weighted Filters, Digital Display of 
rpm, 4-digit Freq Counter 0:01KHz- 


Used £400, Unused £500 2 999KHZI0‘01KH2-S5kHz 


POWER SUPPLY Mode! HSP3010: 0-30V. 
0-10 Amps current limiting. 
2 meters 

Used £160 Unused £200 
GOODWILL 

GVT427 DUAL CHANNEL A.C. 

MILLIVOLTMETER 

10nV 300V in 12 ranges 

Frequency 10Hz-1MHz 

Used £100 Unused £125 


Used Equipment —- GUARANTEED. Manuals supplied 

This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability 
before ordering. 

CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage 
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Established 1990 


\/ 


| PROJECT KITS 


10W STEREO AMPLIFIER MODULE Uses TDA2009 
class AB audio power amp IC designed for quality 
‘ stereo applications. 3088-KT £9.95 

17W BRIDGE AMPLIFIER 40W of ‘brute’ power @ 
12VDC into 4W speakers. Ideal car booster amp. 
3091-KT £6.25 

IR REMOTE TOGGLE SWITCH Use any remote 
control unit to switch onboard relay on/off. 3058-KT 
£8.95 


SPEED CONTROLLER for any common DC motor 
up to 100V/5A. Pulse width modulation gives maxi- 
mum torque at all speeds. 5-15VDC. 3067-KT £9.95 
PIC 16C71 FOUR SERVO MOTOR DRIVER Simul- 
taneously control up to 4 servo motors (not sup- 
plied). Only 50mm x 70mm. 3102-KT £14. 
UNIPOLAR STEPPER MOTOR DRIVER for any 5, 6 
or 8 lead motors. 3 run modes. 3109-KT £13.95 
PC BASED STEPPER MOTOR DRIVER Connects to 
parallel port. Drives two stepper motors up to 3A 
each. 3113-KT £15.95 
TRANSMITTER RECEIVER PAIR 2-button key fob 
style 300-375MHz Tx with 30m range. Receiver 
encoder module with matched decoder IC. 30A15 
£13.75 
STEREO VU METER shows peak music power 
using 2 rows of 10 LED’s (green, yellow, red) moving 
bar display. 0-30db. 3089-KT £10.95 
NEGATIVE\POSITIVE ION GENERATOR  Standad 
Cockcroft-Walton multiplier circuit. Mains voltage ex- 
perience required. 3057-KT £8.95 
AM RADIO KIT Tuned Radio Frequency front-end, 
single chip AM radio IC & 2 stages of audio 
amplification. All components inc. speaker provided. 
PCB 32x102mm. 3063-KT £8.95 
PELTIER JUNCTION HEAT PUMP Boil & freeze 
water. Use for regulated cooling of temperature 
sensitive components & much more. Heatsink re- 
quired. 3066-KT £18.50 
LED DICE Classic intro to electronics & circuit 
analysis. 7 LED's simulate dice roll, slow down & 
land on a number at random. 555 IC circuit. 3003-KT 
£7.95 


STAIRWAY TO HEAVEN Tests hand-eye co-ordina- 
tion. Press switch when green segment of LED lights 
to climb the stairway — miss & start again! Good intro 
to several basic circuits. 3005-KT £7.95 

LED ‘Ball’ spins round the wheel, slows 
down & drops into a slot. 10 LED’s, CMOS decade 
counter & Op-Amp. Educational & fun! 3006-KT 


i £9.95 
DUAL LED DICE PIC 16C54 circuit performs similar 
function to 3003-KT above but two dice. Good in- 
tro to micro-controllers. Software code supplied on 
i disk. 3071-KT £11.95 
AUDIO TO LIGHT MODULATOR Controls intensity 
of one or more lights in response to an audio in- 
put. Safe, modern opto-coupler design. Mains volt- 
age experience required. 3012-KT £6.95 
9V XENON TUBE FLASHER Transformer circuit 
steps up 9V battery supply to flash the 25mm long 
Xenon tube. Adjustable flash rate (0.25-2 Sec’ 4 
3022-KT £10.95 
i LED FLASHER 5 ultra bright red LED's flash in se- 
quence or randomly. Ideal for model railways. 3052- 
KT £4.50 
16C84 PIC PROGRAMMER Reads, programs & 
verifies. Uses any PC parallel port. All hardware, 
t software & documentation needed to learn & test this 
uC provided. 3081-KT £21.95 
SERIAL PIC PROGRAMMER for all 8, 18, 28 and 
40 pin DIP serial programmed PICs, Third party 
software supplied expires after 21 days and costs 
US$25 to register. 3096-KT £9.95 
12-BIT PC DATA ACQUISITION SYSTEM. Use your PC 
to monitor and control external events and devices 
through its parallel port. 3118-KT £34.95 
3V/1.5V TO 9V BATTERY CONVERTER Replace ex- 
pensive 9V batteries with economic 1.5V batteries. IC 
based circuit steps up 1 or 2 ‘AA batteries to give 
9V/18mA. 3035-KT £4.75 
LIGHT ALARM Protect your valuables. Alarm sounds if 
: circuit detects smallest amount of light. Place in cash 
box etc. 3008-KT £4.50 
PIEZO SCREAMER 110db of ear piercing noise. PCB 
fits in box with has 2 x 35mm piezo elements built into 
their own resonant cavity. Use as an alarm siren or just 
for fun! 6-9VDC. 3015-KT £8.75 
COMBINATION LOCK Versatile electronic 
lock comprising main circuit & 
separate keypad for remote 
; opening of lock. Relay supplied. 
3029-KT £8.95 


ULTRASONIC MOVEMENT 
DETECTOR Crystal locked detector 
frequency for maximum stability and__ 
reliability. PCB 75 x 40mm = 
houses all components. 4-7m 
range. Adjustable sensitivity. 
Output will drive external 
relay/circuits. 9VDC. 

3049-KT £12.95 

PIR DETECTOR MODULE 3-lead assembled unit just 
25x35mm as used in commercial burglar alarm sys- 
tems. 3076-KT £8.25 

TRAIN SOUNDS 4 selectable sounds - 
whistle blowing, level crossing bell, 
chugging, & ‘clickety-clack’. All 
components inc. speaker supplied. 

SG1 £4.50 

ANIMAL SOUNDS Cat, dog, chicken and cow. Ideal for 
kids farmyard toys and schools. All components inc. 
speaker supplied. SG10 £3.95 

MUSIC BOX Activated by light. Plays eight Christmas 
songs and 5 other tunes. All components inc. speaker 
supplied. 3104-KT £5.95 

FUNCTION GENERATOR Quad Op-Amp oscillator & 
wave shaper circuit generates audio range square 
waves (6Hz-6KHz), triangle & pseudo sine outputs. 
9VDC. 3023-KT £4.25 

LOGIC PROBE tests CMOS & TTL circuits & detects fast 
pulses. Visual & audio indication of logic state. Full in- 
structions supplied. 3024-KT £7.25 






















High performance surveillance kits. Room 
transmitters supplied with sensitive electret 
microphones & battery holders/clips. All 
transmitters can be received on an ordinary 
VHF FM radio. 


MTX - MINIATUR 

3V TRANSMITTER 

Easy to build & guaranteed to 

transmit 500 metres (over 1000m possible with 

higher voltage & better aerial). 3-9V operation. 

Only 45x18mm. 3007-KT. £4.95 

MRTX - MINIATURE 9V ROOM TRANSMITTER 

Our best selling ‘bug’. Super sensitive, high power 

- 1000m range (Up to 2 miles with 18V supply & 

Pan] aerial!). 9V operation. 45x19mm. 3018-KT. 
95 


HPTX — HIGH POWER ROOM TRANSMITTER 
High performance, 2 stage transmitter gives greater 
la stability & high quality reception. 
Wei,  1000m range with 9V 
— RF battery. 6-12V 


switch. Size 70x15mm. 3032-KT. £6.95 
MMTX - MICRO-MINIATURE 9V TRANSMITTER 
Our best selling micro-minature room transmitter. 
Just 15mm x 25mm, it has a range of up to 500m. 9V 
operation. 3051-KT £7.95. 
VTX - VOICE ACTIVATED TRANSMITTER 
Powerful 2 stage voice activated transmiter. 
Only operates when sounds are detected. 1km 
range. Low standby current — conserves battery 
power. Adjustable sensitivity & turn-off delay. Only 
63x38mm. 3028-KT. £7.95 
TRI - TELEPHONE RECORDING INTERFACE 
Connect between phone line & cassette recorder. 
Automatic-ally switches on tape when phone is 
used. Records all conversations. Powered from line. 
.48x32mm. 3033-KT. £5.95 
TRVS - TAPE RECORDER VOX SWITCH 
Very sensitive, voice activated switch — automati- 
cally turns on cassette recorder when sounds are 
detected. Adjustable sensitivity & turn-off delay. 
115x19mm inc. mic. 3013-KT. £6.95 
MTTX — MINIATURE TELEPHONE TRANSMITTER 
A ttaches sigue to phone line. Transmits only 
when phone is used! Uses phone 
line as aerial & power source. 
500m range. 45x15mm. 
3016-KT. £4.95 
Two STATION RCOM/HARD WIRED BUG 
Each unit has its own speaker, microphone & amplifier 
(LM386). Turn into a hard wired bug by using 4 stand 
ribbon cable supplied to send power from the receiving 
unit to the remote ‘bug’ unit. 9V. 3021-KT. £11.75 
TELEPHONE AMPLIFIER KIT 
Pick-up coil & sensitive amplifier let you hear con- 
versations without even holding the phone! Can 
be used for surveillance purposes. 3055-KT. £9.25 


IAAAAAAAAAAAAAAAA 


PG EACTOR || 


THE EXPERTS IN RARE & 
UNUSUAL INFORMATION! 


Full details of all X-FACTOR PUBLICATIONS 
can be found in our catalogue. N.B. Minimum 
order charge for reports and plans is £5.00 
PLUS normal P&P 


SUPER-EAR LISTENING DEVICE Complete 
plans to build your own parabolic dish 
microphone. Listen to distant voices and 
sounds through open windows and even walls! 
Made from readily available parts. R002 £3.50 


TELEPHONE BUG PLANS Build you own micro- 
beetle telephone bug. Suitable for any phone. 
Transmits over 250 metres - more with good 
receiver. Made from easy to obtain, cheap com- 
ponents. R006 £2.50 


LOCKS - How they work and how to pick 
them. This fact filled report will teach you more 
about locks and the art of lock picking than 
many books we have seen at 4 times 
the price. Packed with information 
and illustrations. R008 £3.50 


RADIO & TV JOKER PLANS 

We show you how to build 
three different circuits for 
disrupting TV picture and sound 
plus FM radio! May upset your 
neighbours & the authorities! ! 
DISCRETION REQUIRED. R017 £3.50 


INFINITY TRANSMITTER PLANS Complete 
plans for building the famous Infinity Transmit- 
ter. Once installed on the target phone, device 
acts like a room bug. Just call the target phone 
& activate the unit to hear all room sounds. 
Great for home/office security! R019 £3.50 

THE ETHER BOX CALL INTERCEPTOR PLANS 
Grabs telephone calls out of thin air! No need to 
wire-in a phone bug. Simply place this device 
near the phone lines to hear the conversations 
taking place! R025 £3.00 
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20 MHz FUNCTION GENERATOR Coarse and 
fine-tuning. TTL output. 2V p-p. Uses MAX038 
IC. Full assembly and operating instructions and 
box provided. 3101-KT £49.95 

POCKET SAMPLER/DATA LOGGER Sample 
analogue inputs from 0-2V and 0-20V. Unit fits 
into D-shell case supplied. PC powered. 
Software supplied. 3112-KT £18.95 
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Our high quality project kits are supplied with all components, fibre glass PCB's & comprehensive 
instructions. FREE CATALOGUE with order or send 2 x 1st Class stamps (refundable) for details of over 
100 kits & publications. Mail order only. Please ADD £2.00 P. & P. to all orders (Europe £3.50, Rest of 
World £5) & make cheques/PO's payable to Quasar Electronics. Goods normally despatch within 5 
please allow 28 days for delivery. Prices include VAT at 17:5%. 


asar Electronics Unit 14 Sunnningdale BISHOP’S STORTFORD Herts CM23 2PA 
Tel./Fax 01279 366504 E-mail: epesales@quasar-electronics.freeserve.co.uk 
Web site: http://www.quasar-electronics.freeserve.co.uk 
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336-page Mail Order Catalogue 


SAME DAY DESPATCH 
FREE POST & PACKING 


For your free copy of our catalogue 


Squires, 100 London Road, 
Bognor Regis, West Sussex 


EUROCARD 


MasterCard 


MODEL AND CRAFT TOOLS 


A comprehensive range of Miniature Hand and Power Tools 





Telephone for our catalogue or 
4. visit our web site for further details 
mm | 40 Wellington Road, Orpington, Kent BRS4AQ == 
Telephone - (01689) 876880 


Web Site - http://www.technologyindex.com 
Prices exclude VAT and £5.00 next day carria 
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Special Feature 


CLIVE “MAX” MAXFIELD 





A special report from the land of virtual reality at 
the Interservice’ndustry Training, Simulation and 
Education Conference in Orlando. 


T’S rare that you see something you 

believe could make a significant impact 

on the world, but this happened to me 
at the beginning of December, 1998. 

One of the more interesting conferences 
and trade shows of the year is //JTSEC 
(Interservice/Industry Training, Simula- 
tion, and Education Conference), which is 
held in Orlando, Florida, USA. This con- 
ference is unusual in that it is held imme- 
diately after Thanksgiving weekend, but it 
was explained to me that this gives the 
American Generals an excuse to bring 
their families to Walt Disney World, so 
that's OK. 

The reason I/ITSEC is so interesting 1s 
that it offers a showcase for the state-of- 
the-art in computer-based visual simula- 
tion and virtual reality. Governments 
spend huge amounts of money on training, 
and in today's restricted economy they 
want to get the “biggest bang for their 
buck”. 

For example, by the time you take into 
account wear and tear, fuel, cost of muni- 
tions, and environmental impact, it can 
cost as much as $100,000 US dollars every 
time you start up a tank (and this doesn't 
take account of the danger to personnel 





Fig.1. The 3Scan set-up with simple turntable and single 


video camera. 


that is inherent in live-fire exercises)! In 
fact, the National Training Systems 
Association estimates that US government 
investment in modeling and simulation 
(M&S) is currently running at about $3 bil- 
lion US dollars per year, which equates to 
some honking big and mega-cool flight 
and tank simulators, let me tell you! 


MODELLING 
THE WORLD 


The company that almost blew my socks 
off and takes my personal “most amazing 
idea” award is Geometrix Inc, San Jose, 
California (www.geometrixinc.com). The 
first product from this small (12 person) 
company is 3Scan, which provides a way 
of quickly creating models for use in 3D 
visualization, simulation, and animation 
environments. The idea is that you put the 
object to be scanned on a computer-con- 
trolled turntable and scan it with a single 
video camera (Fig.1). 

The camera I saw them using was a 
$120 ‘“‘cheap-and-cheerful” version, you 
could get significantly better results with a 
more expensive unit. Once you've instruct- 
ed the computer how many images you 
want to use, it automatically rotates the 
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turntable and captures the appropriate data; 
for example, 20 images equals 18 degrees 
between images. 

The key points here are standard video 
camera (i.e. no lasers or anything like 
that), and just one camera, which means 
that you don't require multiple cameras for 
stereoscopic viewing to calculate depth. 

Once the scanning process is finished, 
the 3Scan program examines the first 
frame to locate and identify key features in 
the image (the algorithm that does this is 
pretty sophisticated in its own right). The 
program then determines how far each of 
these features moves from frame to frame. 
Also some features become obscured and 
others become visible as the object rotates, 
so the program adds new features and dis- 
cards old ones as it proceeds. 

The program uses parallax to determine 
the relative positions of each of these key 
features (which ones are closer and which 
ones are further away). (In this context 
parallax is the apparent displacement of 
each of the features from one frame to 
another. ) 

The end result is that 3Scan processes 
the raw video data and generates a very 
tasty 3D model with appropriate textures 


Fig.2. The model generated by 3Scan. 
(Figs. 1 to 7 courtesy Geometrix Inc) 
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Fig.3. Original SoftScene picture with features indicated. 


Fig.5 (right). Reconstructed 
camera path with “point cloud”. 


(surface characteristics), see Fig 2. , 
These models are essentially a mesh 
of polygons (triangles) with textures 
applied to them. This means that the | 
models wouldn't really be suitable | 
for individual animation, but they 
would make great general-purpose 
models for inclusion in 3D scenes. 


BUT THEN 1SAW... 


I thought that 3Scan was pretty cool, but 
then the guys from Geometrix introduced 
me to SoftScene, which is where things 
start to get really amazing. With 
SoftScene, the clever rascals have extend- 
ed the 3Scan concept to allow someone 
with a single hand-held camera to, say, 
walk around a building filming it. 

As for 3Scan, SoftScene uses advanced 
image processing algorithms to detect and 
extract prominent visual features in the 
scene (Fig.3). In this image, green cross- 
hairs indicate features that have been 
detected in the current frame. 

SoftScene tracks the prominent features 
from frame to frame, re-invoking the 
feature extraction algorithm whenever 
additional features are required. In Fig.4, 


r 


Fig.6. Polygonal mesh constructed from the data in the 
“point cloud”. 


172 










cyan lines are used to indicate the image 
displacement vectors of the selected fea- 
tures (the green crosshairs indicate where 
the features are in the current frame). 
SoftScene then employs advanced struc- 
ture-from-motion algorithms based on ana- 
lyzing motion parallax to spatially locate 
the tracked features. 

One very clever aspect of all of this is 
that the person holding the camera obvi- 
ously isn't going to walk around the build- 
ing following an exactly circular path. So 
one of the things the SoftScene program 
has to do is to calculate the path of the 
camera in order to compensate for the 
operator moving closer to and father from 


Fig.4. Showing the image displacement vectors. 


the building. The image in Fig.5 
shows the fully reconstructed camera 
path along with a “point cloud” rep- 
resenting the final set of tracked fea- 
tures in 3D space. The green and red 
camera icons represent the first and last 
frames, respectively (camera icons are 
shown 12 frames apart in this image). 

In fact some people (like the creators of 
Jurassic Park, for example) are really 
interested in knowing the path of the cam- 
era for the purposes of combining live 
video with animated characters. Using the 
SoftScene process, they could just give the 
program a video clip and it could tell them 
the path of their camera (this is essentially 
a product in its own right). 

But returning to our building, to com- 
plete the process SoftScene uses advanced 
topology and computational geometry 
algorithms to construct a polygonal mesh 
from the data contained in the 3D point 
cloud (Fig.6). Textures are then automati- 
cally extracted from the video imagery and 
applied to the surfaces of the model, result- 
ing in the model shown in Fig.7. 

We should note that this was an early 
beta of the SoftScene program — 
Geometrix are planning on formally 
unveiling the full product at the Siggraph 
conference in mid-1999. Also, Geometrix 





Fig.7. The 3D model generated by SoftScene from the orig- 
inal video. 
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have recently been awarded $950,000 in 
development funding to attach a GPS 
receiver to the camera and to record GPS 
data on the audio track of the video, which 
will allow them to generate extremely 
accurate models. 


TREMENDOUSLY 
EXCITING 


I think that the SoftScene technology is 
tremendously exciting. It seems to me that 
there are almost limitless applications in 
all walks of life that would benefit from 
the ability to create models using this tech- 
nique. For example, imagine a police offi- 
cer at the scene of an accident walking 
round with a video camera filming every- 
thing. Later, that video could be converted 
into an accurate 3D model that you can 
“walk through”. This would make it much 
easier to evaluate whether people could see 
what they said they saw from the positions 
they said they were in, and so forth. 

Another potentially interesting market is 
television studios, which are increasingly 
making use of “virtual sets’. These com- 
puter-generated sets offer many advan- 
tages, such as the fact that you don't have 
to set them up, take them down, or store 
them, and also that you can quickly and 
easily change things like colours and tex- 
tures. The problem is that creating 3D 
computer models for these virtual sets can 
be extremely time-consuming, SoftScene 
technology would make creating the mod- 
els for these virtual sets much easier. 

Geometrix emphasize that their technol- 
ogy is not currently targeted towards the 
commercial (home) market, but I can also 
see many potential applications here. For 
example, imagine filming the inside of 
your house with your video camera and 
using SoftScene to create an accurate 3D 
model of your home. This would allow 
you to experiment with alternative decors 
in a virtual environment — the possibili- 
ties really are endless! 


EVE Efe. » 


Several companies were demonstrat- 
ing eye-tracking systems, including 
SMI (SensoMotoric Instruments from 
Germany, www.smi.com) and ASL 
(Applied Science Laboratories, 
Bedford, Massachusetts). The most 
sophisticated version is attached to a 
head-mounted assembly, with sensors 
that track the position of each eye (and 
the size of your pupils and suchlike). 
This data can then be displayed on a 
computer screen superimposed on an 
image of what you were looking at at 
the time. This lets you model the path 
the observers' eyes took, combined 
with other data such as how long the 
eyes rested at each point. 

Applications for this sort of technology 
range from flight simulators (for example 
to see what instruments the pilot looked at 
and in what order during a simulated emer- 
gency) to web marketing (to see how users 
read web pages — what they look at and 
what they miss or ignore). 

Although the head-mount unit was a lit- 
tle obtrusive, it did have the advantage that 
it was position-sensitive, which allows the 
system to compensate for movements of 
the head. Also, this would be far less 
obtrusive if it were mounted directly into a 


fighter pilot's hel- 
met, for example. Of 
course, applications 
of the web-market- 
ing ilk don't require 
this level of sophis- 
tication, and simpler 
units are available 
that can be mounted 
on your desk or on 
top of the computer 
screen to track your 
eye motions from 
that perspective. 


1 SEE NO 
SHIPS... 


Another technol- 
ogy that scored high 
on my “cool-meter” 
is the concept of vir- 
tual binoculars, 
which were being 
displayed by com- 
panies such as 
Virtual Research Systems Inc, Santa Clara, 
California (www.virtualresearch.com) 
and  n.Vision, McLean, Virginia 
(Www.nvis.com). 

These little rascals look and feel like a 
standard pair of binoculars — for example, 
you can adjust the focus of each eye, widen 
or narrow the spacing between the eyes, 
and so forth. The difference being that the 
images seen by each eye are generated by 
a computer connected to the binoculars 
and displayed on small I.c.d. screens inside 
the binoculars (Fig.8). 

One clever aspect of this is that the 
binoculars track their position in 3D 
space, so as you turn your head (and 
body) the scene changes appropriately. 
For example, when I looked through 
them, I could see a plane coming towards 
me and passing overhead, and by moving 
my body I could track the plane, zoom in 
on it, and so forth. 

This sort of device can be very useful 
for such tasks as training forward 
observers to recognize planes and vehicles 
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Fig.9. The Virtual crane simulator from Jason Associates Corp. 





Fig.8. V8 virtual binoculars (Photo courtesy Virtual Research 
Systems Inc.) 


in a battlefield situation without the cost of 
actually fielding the real units. 


IF AT FIRST... 


Whenever I hear the term “simulators” I 
think of flight simulators (e.g. planes and 
helicopters) or vehicle trainers (e.g. tanks 
and suchlike), so I was somewhat sur- 
prised when I meandered into the booth of 
Jason Associates Corporation, Draper, 
Utah (www.jason-sed.com) to find a 
smorgasbord of crane simulators. 

The idea is that you sit in a seat from a 
real crane (well, a seat made by the same 
company that makes the seats for the real 
cranes) with real controls, facing a large 
screen showing the load on the end of the 
hoist, and then you practice, and practice, 
a: ; See Fig.9. 

Of particular interest was a dock-side 
simulator that modelled the effects of the 
swell of the sea, the motion of the ship, the 
effects of the wind on the load, and so forth 
(in the more sophisticated units the seat 
has motion and the controls have tactile 





feedback). It obviously makes a lot of 
sense to practice this sort of thing in a vir- 
tual world before you are let loose on a real 
crane. 

Jason Associates started off modeling 
cranes for military applications, but now 
they're moving into the commercial area. 
As the representative I was talking to said: 
“Have you any idea how many cranes 
there are in the world?” I must admit that I 
hadn't previously spent a lot of time pon- 
dering this poser, but it certainly makes 
one pause for thought. 


VISIONDOME 


If you place your hands to either side of 
your head, and restrict yourself to about a 
60 degree field of view, the resulting image 
is approximately the same as you see on a 
computer screen. Some applications, how- 
ever, require a greater field of view to 
fully immerse you into the simulation. 

One very nice solution demonstrated at 
IITSEC was the VisionDome from 
Alternate Realities Corporation, Durham, 
North Carolina (www.virtual-reality. 
com.), see Fig.10. These little beauties 
range from 5 metres wide by 3 metres high 
(for two to five viewers) up to models that 
are 8 metres in diameter and can accom- 
modate over 45 viewers. 

The nice thing about the VisionDome is 
that it provides a fully immersive multi- 
user virtual reality environment without 
requiring goggles, glasses, helmets, or 
other restrictive devices. This makes the 
VisionDome an ideal choice for multi-user 
simulations, training, design, engineering, 
and so forth. For example, the virtual crane 
simulations discussed above would be 
even more realistic if they were to use a 
VisionDome as their display device. 

As I was to discover, there are three very 
clever portions to this system: 

The dome itself 

The projector/lens 

The software 


THE DOME 


The reason I say the dome is clever, is 
that the way it is constructed makes it 
extremely portable and easy to erect. First 
of all you raise an aluminum frame, then 
you clad the outside of the frame with a 
thick black covering and the inside with 
the white lining material. 

The cunning part of all this is that if you 
were to try to attach the white lining to the 
struts of the frame, you would end up with 
distortions on the surface of the dome. 
Instead, the white lining is only attached 
around the edges of the frame, then a small 
pump is used to create a slight negative 
pressure by sucking out the air from 
between the black cladding (on the outside 
of the frame) and the white cladding (on 
the inside of the frame). This results in the 
inner lining being stretched taught and 
forming a perfect hemisphere. 


PROJECTOR AND 
LENS 


The next interesting point is the projec- 
tion system. Instead of having red, green, 
and blue “guns”, the VisionDome employs 
a single-unit projector, which means that 
there's no problems with alignment. But 
the really clever part of the projection unit 
is the lens, which somehow manages to 
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project a perfectly focused image across a 
180 degree field of view. 

Furthermore, this lens has an infinite 
focal length. This means that you can hold 
a piece of paper a few inches from the lens 
and see that portion of the image in focus. 
Then as you move the paper further and 
further away the image stays in focus with- 
out any correlation problems. I don't have 
a clue how this works, but the end result is 
that the image is in perfect focus at every 
point inside the dome. 


THE SOFTWARE 


Last but not least is the software. In 
order to appreciate what this does, you first 
have to understand a few basic concepts 
about 3D graphics. First of all, a 3D graph- 
ics application performs a process called 
“tesselation”, in which all of the objects in 
the 3D world are converted into collections 
of simple polygons (usually triangles). 
Second, the vast majority of today's high- 
performance 3D graphics applications use 
a programming interface called 
OpenGL©, which allows the application to 
pass requests to graphics accelerator 
boards in a well-defined format. 

The problem is that OpenGL was con- 
ceived with flat-screen displays in mind. In 
the case of the VisionDome, if you want to 
display a straight line, then that line has to 
be curved so that it appears straight on the 
curved screen (if you see what I mean). In 


order to handle this, Alternate Realities’ 
software takes the OpenGL calls and re- 
tesselates everything on the fly (for each 
frame) so that it can correct for the curva- 
ture of the screen. 

The overall effect is one of total immer- 
sion — I now know what it feels like to fly 
through a 3D molecule, and that's not 
something you expect to hear yourself say- 
ing too often! U 


JID GRAPHICS 


If you want to know more about 3D 
graphics, including the meaning behind 
terms like tesselation, OpenGL, textures, 
and suchlike, then we would recommend 
the easy-to-understand introductory book 
Graphics Supercomputing on Windows NT. 

This book commences by introducing 
2D bitmapped and vector graphics, and 
then moves on to discuss 3D graphics con- 
cepts. These introductions are easy to 


understand and set the scene for what is to 
come. As you will discover, the main portion 
of the book is occupied by an extensive 
colour illustrated glossary, which covers 
everything from the different schemes for 
representing colour and translucency, to 
lighting, shading, texturing, and rendering. 

You can download a sample chapter of 
this book (the chapter on 3D Graphics) by 
visiting the EPE Online Web site at 
www.epemag.com and strolling into the 
Library. \f you like what you see, you can 
purchase the full printed book directly from 
the EPE Online Store. 





Fig.10. The VisionDome really immerses you in the scene (Courtesy Alternative 


Realities Corp.) 
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READOUT 


John Becker addresses some 
of the general points readers 
have raised. Have you anything 
interesting to say? 

Drop us a line! 


* LETTER OF THE MONTH * 


APPLE iMAC 
Dear EPE, 

I was delighted to see two items in the 
January 1999 issue relating to the Apple iMac 
computer, but I think that you were very unfair 
with your comments in both pieces. The /n- 
novations article on page 15 is very mislead- 
ing on several points: it implies that suitable 
peripherals are difficult to find — this is simply 
not the case. The iMac’s USB ports are stan- 
dard PC connectors. A whole range of low cost 
devices including scanners, printers and serial 
adapters were available to buy in the UK when 
the iMac was launched in September, and many 
new products have come onto the market since 
then, including external disk drives. 

The iMac does have an expansion slot, al- 
though its use is limited, but since the iMac 
comes with an ATI Rage Pro Turbo graphics 
controller and 6MB of video RAM, SRS sound, 
100Mps Ethernet and 56K modem built in, it is 
hard to imagine what a home user would need 
to add. The cost of RAM for the iMac is no 
different to any other modern PC and the price 
varies greatly — at the moment (Dec '98) most 
iMac suppliers are including free 96OMB RAM 
upgrades. Many people have criticised Apple 
for not including a floppy drive, but this does 
make sense if you consider that most people 
buy an additional zip or superdisk drive for 
their PC anyway, leaving the floppy redundant. 

I do not understand why you have decided to 
quote the start-up time as your only measure of 
how fast the iMac is. Since when has this been 
a useful measure of a computer’s capability? In 
use, the iMac is blisteringly fast — the com- 
bination of the super fast Power PC processor 
with its highly efficient Cache memory and ac- 
celerated video hardware mean the iMac is only 
marginally slower than Apple’s top of the range 
systems costing three times as much — truly 
amazing for a home computer. 

The Net Work article on page 69 does 
provide a far more rounded piece on the iMac, 
until Alan Winstanley chooses not to recom- 
mend the machine on grounds that I feel are 
unjustified. It is true that Apple Macs are rarely 
seen in the high street — but this means that 
there is a thriving mail order community 
instead. I see no reason why a ‘“‘technically 
inexperienced’’ iMac owner should have dif- 
ficulty buying mail order. I have yet to gain any 
benefit from sales staff at Dixons or PC-World 
when buying computer equipment. It seems far 
better to talk to a real expert in a mail order 
company over the telephone. 

With regard to the issue of IBM PC software 
compatibility, this is no longer a_ serious 
problem for Apple users. Virtually all of the 
major software titles (Microsoft Word and 
Excel, Adobe Photoshop, etc) are available for 
both Mac and PC, and they use identical file 
formats — files saved on the Mac can be opened 
on the PC and vice-versa. 

Easy Open file translation software, often 
bundled with Apple computers performs auto- 
matic translation of documents when the correct 
application isn’t available — far more flexible 


than straight compatibility. I am not exaggerat- 
ing by saying that in many cases, Apple com- 
puters are more compatible with PCs than PCs 
are. I am regularly using my Macintosh com- 
puter to unzip, translate and convert PC files for 
my colleagues to use on their PCs, 

For software titles not available for the Mac, 
a number of excellent and very realistically 
priced software emulators are available that will 
run any Windows application. The astonishing 
speed of the iMac means it is quite capable 
enough to run Windows 98 at Pentium speeds. I 
currently use Virtual PC to run Windows 95 
and the Microchip MPLAB software and 
program PIC. microcontrollers without any 
problems on my Mac, a model far less well 
specified than the iMac. 

The issue of IBM compatibility is not nearly 
as serious as you suggest. Apple’s Macintosh 
computers (including the iMac) run MacOS, 
currently at version 8.5, which is almost 
universally acclaimed as the best personal 
computer operating system available. It is 
brilliantly designed from the ground up to 
provide fast, easy computing. The MacOS and 
applications that run on it really are a joy to use 
—a far cry from the problems of Windows 3.1, 
95 and 98. Apple computer hardware is also 
exceedingly well built — there are many 
ten-year old Macintosh systems in use today. 

If you want an indication of just how good 
Apple Computers and the Macintosh MacOS 
operating system is, consider this: despite the 
fact that Mac users are in a minority among 
Windows users, the fact that Mac hardware and 
software often isn’t available on the high-street, 
and the fact that Apple computers have always 
previously been more expensive than Windows 
systems, Apple is still one of the largest com- 
puter companies in the world, second only to 
companies like Dell and Compaq in terms of 
numbers of computers sold, but always on top 
and winning awards with the fastest machines, 
and newest and most innovative technologies. 
It is fantastic that Apple is able to produce the 
iMac, a fully specified computer at a home 
computer price. 

I find it sad that such a brilliant piece of 
engineering is knocked back largely on the 
basis that it isn’t directly compatible with the 
majority of PCs. There are millions of people in 
the world who know that there are problems 
with Windows 95, millions having problems 
with Windows 98 — so why are people so keen 
to stick with something so universally known to 
perform so poorly? With the iMac, Apple has 
at last produced a very credible, affordable 
alternative to Windows, and this should be 
applauded. 

PS. I am a product designer/electronic en- 
gineer who uses both Macs and IBM-PCs every 
day, and I don’t work for Apple! 

Roger Coleman, via the Net 


Thanks for an extremely interesting and dif- 
ferent view point of the iMac. Editorially we 
try to be impartial and the views expressed by 
contributors are entirely their own. 
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WIN A DIGITAL 
MULTIMETER 


The DMT-1010 is a 3% digit pocket- 
sized |.c.d. multimeter which measures 
a.c. and d.c. voltage, d.c. current and 
resistance. It can also test diodes and 
bipolar transistors. 


Every month we will give a DMT-1010 
Digital Multimeter to the author of the 
best Readout letter. 






BEE E ARE 
CiAql- be Tih 


WEBBED TRACKS 
Dear EPE, 

Now that the technology to publish electroni- 
cally has been proven with the advent of EPE. 
Online, it would be of great help for those 
producing p.c.b.s. at home to be able to print 
directly from a downloaded image of a p.c.b. 
track layout onto a transparency. 

I also note that EPE does not have the hang- 
ups which some of the competitive electronics 
magazines have with respect to the protection 
of source code, and this is gratefully acknow- 
ledged. With the increasing number of hobby 
electronics projects being based on some form of 
microcontroller or other, protection of the code 
would seriously impact the constructor’s ability 
to understand the operation of the unit. 

Martin Shipley, via the Net 


There are a number of problems associated 
with downloading p.c.b. images from the Web. 
Although most of the p.c.b. track images have 
been produced by authors who use p.c.b. CAD 
packages, the great variety of such packages 
available prevents us from making direct use of 
authors’ electronically generated images (except 
in vary rare cases). Generally speaking, we scan 
double-size paper printouts of the p.c.b. tracks 
into our system as Corel Draw images. 

Whilst we have full control over the size of the 
images that are subsequently output as those 
you see on the ordinary printed pages of the 
magazine, we have no control over the same 
images when they are electronically put on the 
Web for downloading as part of EPE Online. 
Consequently, Web users cannot be assured that 
the p.c.b. images they print are the correct size, 
we are, however, working on this problem. 

Regarding source codes, we have long main- 
tained that readers have as much right to these 
as they have to the circuits and p.c.b. layouts. It 
is part of our conditions of article acceptance 
that the source codes are available for the use of 
all readers without restriction. 


WHAT'S IN A NAME? 
Dear EPE, 

It is sad to see the end of Electronics Today 
International as a separate entity, but on the 
subject of what the combined magazine should 
be called (Editorial Feb ’99): I felt the original 
publishers made a mistake when they chose to 
shorten it to ET] some years ago. It could stand 
for almost anything — English Tourist Informa- 
tion, maybe. If electronics magazines are trying 
to attract new readers, what better than to have 
the word Electronics beaming out amongst the 
many publications on the newsagents’ shelves? 

The word Practical should also be dropped. It 
was a commendable tribute to an old rival, but 
Everyday Practical Electronics never did roll off 
the tongue. 

Then we have a possible conflict — Everyday 
or Today — perhaps not. /nfernational is quite 
relevant, as you are available worldwide. 

So here is my title suggestion — Everyday 
Electronics International (NOT EEI please!). 

K. G. Mitchell, Loughton, Essex 


Thanks for the observations — we'll stay silent 


on this subject for the moment, just letting 
readers have their say — Carry On Commenting! 
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COMPRESSORS 
Dear EPE, 

Having used limiters and compressors profes- 
sionally in the 60s and 70s, as well as building 
many gain control circuits as a hobby, I cannot 
totally agree with Robert Penfold’s analysis of 
the causes of disturbing changes in volume on 
TV. 

Any programme (and I draw no distinction 
between a two hour drama production or a 30 
second commercial) will be produced with con- 
sistent sound levels. Possible exceptions to this 
are News bulletins where material will arrive 
during transmission and thus cannot sometimes 
be checked for sound level as thoroughly as 
would be desirable. Although some viewers may 
be upset by the sound levels, it is impossible to 
cater for the quality delivered by all TV sets. 
There is a world of difference between the 
sound of a decent set with a forward facing 
loudspeaker and a small ‘‘portable’’ set with a 
sideways facing loudspeaker pointing at heavy 
curtains which soak up most of the frequencies 
that provide intelligibility. 

Within a programme, the long established 
technique of gradually reducing the level over 
some 10 to 20 seconds prior to a climax will 
give impact without over-modulation, but it 
would be impossible to do this before commer- 
cial breaks without lengthy rehearsal and in 
today’s climate it is unlikely that any broad- 
caster would have the resources to provide the 
staff to do this. 

The problem is that commercial breaks as 
well as the trails and promos aired between 
programines on BBCI and BBC2 have been 
produced as standalone ‘‘programmes”’ and con- 
siderable time will have been spent to ensure 
that everything looks and sounds right. I have 
come across before the belief that the sound 
levels of programmes are reduced to make the 
commercials stand out. This is a very doubtful 
premise since advertisers are aware of their 
target audience and are unlikely to wish to 
alienate them, nor does it make sense for the 
broadcaster to do this since a reduction in level 
of say 6dB with respect to the level of the 
commercial is the same as having the sound 
transmitter on half power except for a few 
minutes in every twenty which will impair the 
signal-to-noise ratio of analogue transmissions 
and possibly make quantizing noise apparent on 
digital transmissions. 

So why do some commercials sound so loud? 
It is because they have been compressed! There 
are many combinations of attack and release 
times, compression ratios and thresholds that can 
be used making it more of an art than a science. 
A favourite technique of mine that did not 
always work was to cut the bass, compress 
quite heavily and then boost the bass by the 
same amount that it had been cut; if it didn’t 
work it sounded dreadful but there was no 
way of predicting this. (This was in the days 
before manufacturers routinely provided EQ in- 
sert points in the side chain). 

Compression is not necessarily used to ensure 
viewers attention will be grabbed but mainly to 
get the message across in an impeccable style 
given the content and the short duration, which 
means there is no time to implement the tech- 
niques used in say drama productions and thus 
the use of compressors is the only way to 
achieve the desired result. 

In some respects this is no different to a Top 
40 single. The producer of this is not concerned 
what radio station it is played on; it is simply a 
standalone product that satisfies the producer 
and the artist and if they get it right it will 
sell. Thirty years ago, for example, broadcasters 
employed sound staff to ensure that sound levels 
were seamless. I suspect that today’s solution is 
to simply have a peak limiter in circuit or if there 
is an operator in charge then that person is 
simply looking at a meter and not listening to 
the output. 

That said, I’m certain that Robert Penfold’s 
circuit will do what he says it does and better 
than many circuits I have seen and tried, except 
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that I wouldn’t call it a Compressor, which is 
generally taken to mean a device that reduces the 
dynamic range and thus increases the average 
sound level and makes things sound louder. A 
more accurate name, given the attack and release 
times, would be an Automatic Volume Control. 
Where I will disagree is with the suggestion to 
build two boards for stereo. This will not be 
satisfactory. Suppose a signal in the left chan- 
nel is high enough to cause gain reduction. The 
level in the LH channel will. be reduced and a 
central image will be pulled to the right as no 
gain reduction has occurred in the RH channel. 
Depending on which channel causes gain 
reduction, a central image will swing about the 
centre in a very disturbing way. What must be 
done to ensure stability of the central image is to 
ensure identical gain reduction in both channels 
regardless of which channel causes the reduction. 
A simple way of doing this is to combine the 
outputs of IC3 with a virtual earth mixer and 
feed this into a single side chain with the output 
of the side chain feeding both VCAs. As there is 
another n-channel MOSFET in a 4007 and a 
TLO72 costs the same as a TLO71, a stereo ver- 
sion could be built for only a little more than a 
mono version. 
Barry Taylor, via the Net 


Robert replies: 


I found Barry's letter very interesting but do 
not think that his explanation of things is that 
much different to my own. I suggested that the 
apparent volume could be (and probably is) 
made greater by using a high average level, 
and this is something that is achieved using 
compression. 

Some of the over-loud advertisements sound 
fo me as though there has been some doctoring 
of the frequency response, but 1 obviously have 
no way of proving this. Whatever the cause, 
there are certainly large numbers of people who 
have problems with the sound for one reason 
or another. Hence this project, which was re- 
quested by readers. 


! normally find that separate processing of 


stereo channels gives the best results, but in this 
case I think Barry is probably right, and that 
controlling the two channels in unison would 
give slightly better results, maintaining correct 
stereo balance. 

Robert Penfold 


D.I.Y. ONLY 
Dear EPE, 

Could you help with your P/C Tutorial as 
I now seem to be a bit stuck. | am having a 
problem trying to understand some of the exer- 
cises. Could you please send me the answers 
to all the exercises so that | can compare my 
answers with them. 

Roy Chaplin, via the Net 


It’s not often I refuse to help, but 1 am doing 
so on this one — sorry to disappoint you! It is 
not in the interests of those studying the PIC 
Tutorial that they should be given answers to the 
exercises. The exercises are not of the same na- 
ture as, for example, problems in mathematical 
text books, where often there is only one correct 
answer. 

The intention of the exercises is to get readers 
thinking for themselves about how to deal with 
the programming situations presented. In many 
instances there are several ways in which pro- 
gramming solutions can be achieved. There are 
sufficient discussions and examples within the 
tutorials for readers to apply intelligence and 
logical thinking about how the programming 
commands that are available can be used to 
create a program routine that achieves the sug- 


gested objective. After all, there are not a lot of 


commands whose function you have to learn. 
Readers who are capable of applying con- 
centration on a logical problem should not 
really find the exercises difficult. For me to 
provide answers would not really get people 
thinking for themselves. In a real-life situation, 


you won't be able to keep on asking others how 
fo solve programming problems that you need to 
overcome. 

In your hobby activities, for example, it's you 
who have invented the design for which you 
want a PIC (or other. processor) to provide 
control. If you keep asking others to write your 
programs, where's the pleasure or sense of 
achievement for you in having thought up the 
idea? It will have ceased to be your creation. 

A more severe situation will occur if you are 
writing a program as part of your job-require- | 
ment. If programmers cannot provide program- 
ming solutions, they will cease to be of value to 
their employers — need I say more? 

As a general tip with a programming 
problem, if you cannot solve it immediately, take 
it step by step, experimenting at each step if 
necessary, and just keep on until you do solve it. 
It could be that the approach you first thought 
was the correct one may turn out to be based on 
a wrong assumption. Try alternative ways of 
achieving the desired end result. It's the way | 
learned to program — I assume it is logical to 
think that others involved in programming have 
a similar attitude. 

But at the end of the day, it is worth recognis- 
ing that not everyone is capable of seeing the 
world in programming terms. And there is no 
shame in being such a person. We all have our 
talents, and there are many things which some 
people can do successfully that others cannot, 
the latter having their own strong points unas- 
sailable by the former. 

However, if you believe you are logical 
enough in your thinking, you probably are 
capable of programming — so keep at it and 
you'll get there! 

Am I right in expecting to receive critical let- 
ters as a result of this reply? (Yes, | know we at 
EPE set out to educate and encourage people in 
electronics — but how far is hand-holding jus- 
tified or desirable?) Yell at me if you wish! 


IEE REGULATIONS 
Dear EPE, 

I am afraid that Bob McMillan has not con- 
sulted his IEE Regulations recently (Readout Jan 
"99). In the 16th Edition there are three earthing 
systems shown (TN-S, TT and TN-C-S) and it 
states that the classification of the system will 
depend upon the distribution system and _ not 
upon the customer’s installation. 

As a retired electrician (my career covers 
Contracting, Installation and Maintenance at the 
National Coal Board), I recommend that readers 
use mains testers to check their supply integrity 
— | have used a commercial version for many 
years and found them useful for quick checks, 
and have never found them hazardous. 

L. G. Sutton, 
Burton-on-Trent, Staffs 


The above is just part of a much lengthier 
letter from Mr Sutton, who also kindly sent 
illustrated extracts from the IEE Regs from 
which it is obvious that the situation is far more 
complicated than the discussion has hitherto 
revealed. It is a subject (as we have said on 
other occasions) that we shall return to in 
greater depth. 


WICKETLY CHUFFED 
Dear EPE, 

Thanks very much for making my letter Leffer 
of the Month (Feb °99), I am very ‘‘chuffed”’ 
and I get a prize! Ya hoo! | 

And best of British luck in the one day 
cricket. | might be an Aussie but I still think 
Warne and Waugh should be tossed out ... 
permanently. 

Carle Wilde, 
Acacia Ridge, Australia 


In deference to our many overseas readers 
we are officially impartial to international con- 
flicts! (Carl faxed these comments to us on 7 Jan 
99 in response to us telling him of his letter’s 
status.) 
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Part 5: Introducing the PhizzyBot: . Sa 


The D.C. Motor Controller 





Wasi to the fifth instalment of our really unique and — 


exciting electronics and computing project. This series of 
articles, as many of you are confirming, will be of interest to 
anyone who wants to know how computers perform their magic, 
because it uses a unique mix of hardware and software to explain 
how computers work in a fun and interesting way. 





Clive ‘‘Max’’ Maxfield and Alvin Brown 


We now enter the second phase of the tale about our phantas- 
magorical little rascal, getting ready to drive the world (or at least, 
our buggy) buzzing with excitement — yes, folks the PhizzyBot 
robotic wheelie is fast approaching. You too can drive it, without 
needing to know too much about electronics (although you do 
need to know a bit about PCs). 





OOD grief — how time flies! It seems 

like only yesterday we were starting 
this PhizzyB series, and now we’re poised 
to hit the ground running with a simple 
robot called the PhizzyBot. 

In his PhizzyB constructional article 
elsewhere in this issue, that wanton war- 
rior of electronics, Alan Winstanley, des- 
cribes how to construct a simple controller 
device that will allow the PhizzyB to 
control two d.c. motors. These motors will, 
in turn, provide the PhizzyB with the 
ability to roam around the room, thereby 
turning it into the PhizzyBot. 


WHAT’S IN STORE 


For our part in this tutorial, we will 
start to consider some simple programs to 
first test the motors and later to control 
them more meaningfully. Please note that 
although this article concentrates on the 
real PhizzyB, all of the programs des- 
cribed herein can be run on the PhizzyB 
Simulator if you so desire. 

Also note that this is where we start to 
use everything that we’ve done thus far 
(including the simple l.e.d. device from 
Part 2, the subroutine concepts we dis- 
cussed in Part 3, the interrupt routine 
concepts and the interrupt-driven switch 
device from Part 4, and so forth). 

The new programs we create here will 
form the basis for next month’s article, in 
which Alan adds some collision detection 
capability to the PhizzyBot in the form of 
microswitches, while we will program the 
PhizzyBot to trundle around the room, 
taking evasive action whenever it bumps 
into anything. Later we'll be augmenting 
the PhizzyBot with some optical sensors, 
but all of that is in the future. For the 
nonce, we'll concentrate on testing and 
controlling the motors. 

From Alan’s article we know that we 
will be using the least-significant (LS) 
nibble (four bits) of one of our external 
output ports to drive the motor controller 
device (this leaves the most-significant 
(MS) nibble free to control more motors or 
other devices in the future). The bits used 
to control the motors are shown in Table 1. 

In this context, the terms ‘‘Left’’ and 
‘‘Right’’ refer to your perspective if you 


Table 1. The bits used to control the 
motors. 


LEFT RIGHT 
OFT OPG OPS Cire 
0 0 ~ 0 0 ~ 
0 1 Reverse 0 1 Reverse 
1 0 Forward 1 0 Forward 
1 1 ~ 1 1 — 





were to shrink yourself down to a height of 
six inches (15cm) and position yourself 
atop of the PhizzyBot looking towards its 
front end. If both motors are instructed 
to drive forwards, the entire PhizzyBot 
will trundle forwards (Fig.la), and if 
both motors are driven in reverse, the 
PhizzyBot will go backwards (Fig. 1b). 

If the left-hand motor is driving forward 
while the right-hand motor is driving in 
reverse, then the PhizzyBot will rotate in a 
clockwise direction (Fig.lc). Similarly, if 
the right-hand motor is driving forward 
while the left-hand motor is driving in 
reverse, then the PhizzyBot will rotate in 
an anticlockwise direction (Fig.1d). 

Almost last, if the left-hand motor 
drives forward and the right hand motor is 
turned off, the PhizzyBot will turn to the 
right (Fig.le). Similarly, if the right-hand 
motor drives forward and the left-hand 
motor is turned off, the PhizzyBot will 
turn to the left (Fig.1f). : 


(a) Go (b) Go 
Backwards 


Forwards 


=) 


Left = Reverse 
Right = Reverse 


Left = Forward 
Right = Forward 


Lett = Forward 
Right = Stop 


SKELETON PROGRAM 


OK, what we’re going to do is to create 
a skeleton (framework) program, which 
we'll develop as we go along. Invoke your 
PhizzyB Simulator, activate the assembler, 
and enter the program shown in Listing 1. 

As we see from the Constant Decla- 
rations section at the beginning of the 
program, we’re assuming that the inter- 
rupt-driven switch device we created in 
Part 4 is connected to the input port at 
address $F012. Similarly, we’re assuming 
that the 8-bit l.e.d. bargraph display we 
created in Part 2 is connected to the output 
port at address $F031, while our new 
motor controller board will be connected 
to the output port at address $F032. (We'll 
ignore the DELCONST constant declara- 
tion for the moment). 

The rest of this skeleton program es- 


sentially consists of comments, plus a few 


temporary locations and data values at the 
end that we’ll be using in the not-so-dis- 
tant future. 


EXPERIMENT 1 


Testing the motors 

Before you do anything else, save your 
skeleton program as ddexpl.asm. Now 
insert the following GETCOMM (get 
command) interrupt service routine be- 
tween the ‘‘start and end of interrupt 
service routine’ comments: 


(c) Spin 
Clockwise 


(d) Spin 
Anticlockwise 


¥) 
ca 


Left = Reverse 
Right = Forward 


Left = Forward 

Right = Reverse 
eel 

(f) Turn 
Left 


8 


Left = Stop 
Right = Forward 





Fig.1. Using the motors to control the PhizzyBot's direction. 
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Listing 1 


### Start of Constant Declarations 


SWITCHES: .EQU 
MGRAPH: - EQU 
TGRAPH: - EQU $F031 
MCONTROL: .EQU $F032 
DELCONST: .EQU 20 


$F012 
$F030 


# Switch input device 

# Motor bargraph display 
# Timer bargraph display 
# Motor controller board 
# Delay constant value 


### End of Constant Declarations 


### Start of Main Program Initialization 


-ORG $4000 
BLDSP $4FFF 


# Set program origin 
# Load stack pointer 


### End of Main Program Initialization 


### Start of Main Program Body 


### End of Main Program Body 


### Start of Interrupt Service Routines 
### End of Interrupt Service Routines 


### Start of Subroutines 
### End of Subroutines 


### Start of Temp Locations and Data Values 


CNTFLAG: 
TVALUE: 
COMMAND : 


. BYTE 
- BYTE 


# Flag (0=stop count) 
# Main timer temp value 


-BYTE $0A, $05, $02, $08, $06, $09, $00, $00 


### End of Temp Locations and End of Program 


- END 





GETCOMM: LDA [SWITCHES] 
XOR $FF 
RTI 


The first thing GETCOMM does is to 
read a value from the input port connected 
to the switches. From Part 4, we know 
that a closed switch (whichever one we’ve 
pressed) will present a logic O value to the 
port, while any open switches will present 
logic | values. But this is the opposite way 
round to the way we wish to see this data, 
so we next use an XOR $FF instruction to 
invert all of the Os in the accumulator to 
Is, and vice versa. 

Finally, we execute an RTI (return from 
interrupt) instruction, which exits this 
routine and returns us to the main body of 
the program (with the value we read from 
the switches safely squirreled away in the 
accumulator). 

Now insert the following statements be- 
tween the ‘‘start and end of main program 
body’’ comments: 


BLDIV GETCOMM 
SETIM 
MAINLOOP: HALT 
STA [MGRAPH] 
STA [MCONTROL] 


JMP [MAINLOOP] 


The first of these instructions loads the 
interrupt vector with the start address of 
our GETCOMM interrupt service routine. 
This is followed by a SETIM (set interrupt 
mask) instruction, which instructs the CPU 
to respond to future interrupts. (Interrupts, 
interrupt service routines, and the interrupt 
mask were introduced in Part 4.) 

Next we use a HALT instruction, which 
will cause the CPU to stop everything and 
wait for an interrupt (or a reset) to occur. 
When an interrupt does occur, the CPU 
will jump to the GETCOMM routine, 
read a value from the switches, and return 
to the main body of the program. 

As soon as we do return, we store the 
value in the accumulator to the 8-bit |.e.d. 
bargraph display at address $F030, and 
also to the motor controller connected to 
the output port at address $F032, then we 
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EXPERIMENT 2 


More sophistication 

The previous experiment served to 
prove that we can control the motors at a 
rudimentary level, but we really need to be 
a little more sophisticated. What we would 
like to do is to assign particular tasks to the 
different switches as shown in Table 2 

For example, from Table 2 you will see 
that we want switch S4 to correspond to 
the command ‘‘Spin Clockwise’’. In order 
to do this, we need the left-hand motor to 
drive forwards (OP! = 1 and OPO = 0) 
and the right-hand motor to drive back- 
wards (OP3 = 0 and OP2 = 1). 

The hexadecimal digits associated with 
each of these commands are also shown in 
Table 2. If you now cast your attention to 
the data values associated with the label 
COMMAND at the end of our program, 
you'll see that these values correspond to 
those shown in Table 2 (Ah Ha! Much like 
my mother’s custard . . . the plot thickens). 

Save your modified program under the 
new name of ddexp2.asm, and then 
modify the GETCOMM routine so that it 


Listing 2 


#== Start of "Get Command" Routine 


GETCOMM: $0000 


[SWITCHES] 


$FF 
GCLOOP: 


{GCRETURN] 


[GCLOOP} 
GCRETURN : 


#== End of "Get Command" Routine 


jump back to the beginning of MAIN- 
LOOP and wait for a new interrupt to 
occur. 

Assemble this program, download the 
resulting ddexpI.ram file to the PhizzyB, 
and set the program running. Now click 
switch SO on the interrupt-driven switch 
device and observe the bit 0 l.e.d. on the 
$F030 bargraph display light up. Also ob- 
serve that the left-hand motor starts to turn 
in its “‘reverse’’ direction. (Refer back to 
Table | at this time to remind yourself 
how the output bits relate to the motors.) 

Now click switch S1 and observe bit | 
on the bargraph display light up and the 
left-hand motor start turning in its ‘‘for- 
ward’’ direction. Next click switch $2 and 
observe bit 2 on the bargraph light up and 
the right-hand motor start turning in its 
‘‘reverse’’ direction. Now click switch S3 
and observe bit 3 on the bargraph light up 
and the right-hand motor start turning in its 
‘*forward’’ direction. 

Finally, click any of the switches S4 
through S7 to stop both motors. Then 
reset the PhizzyB and proceed to the next 
experiment. 


[ COMMAND, X] 


~ 


# Load index register = 0 
# Read value on switches 
# Invert Os to ls etc. 

# Rotate right 1 bit 

# Jump if carry flag = 1 
# Else increment X reg 

# Jump back and repeat 

# Get command byte 

Exit routine 





now looks like the one shown in Listing 2. 
As you see, our new GETCOMM routine 
is a little more sophisticated than our ear- 
lier version. First we use a BLDX instruc- 
tion to load the index register with 0. Then 
we use an LDA to read a value from the 
switches and an XOR to invert that value 
into the form we prefer. 

Now we enter a loop starting at 
GCLOOP, in which we rotate the 
accumulator one bit to the right, which 
causes the bit that “‘falls off the end’’ to be 
copied into the Carry flag. If we see a 1 
in the Carry flag we jump to the 
GCRETURN label, otherwise we incre- 
ment the index register and jump back to 
GCLOOP. 

Thus, when we actually reach the 
GCRETURN label, the value in the index 
register corresponds to the number of the 
switch that we pressed (that is, for switch 
SO the index register contains 0, for switch 
SI the index register contains 1, and so 
forth). 

The cunning part of all this occurs at 
GCRETURN, in which we use an LDA to 
load the accumulator using the indexed 


Table 2: Associating commands with the switches. 





Action 

Go forward 

Go backwards 
Turn right 

Turn left 

Spin clockwise 
Spin anti-clockwise 
Stop 

Stop 


Switch 


NOOR WNM OO 


Output Bits Hex 
OP3 OP2 OP1 OPO Value 
1 0 1 0 A 
0 1 0 1 be) 
0 0 1 0 2 
1 0 0 0 8 
0 1 1 0 6 
1 0 0 1 9 
0 0 0 0 0 
0 0 0 0 0 
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otherwise the count will continue. Next 
month we will investigate how we can use 
an interrupt to modify the CNTFLAG 
value and terminate the count. The reason 
we’ve included this test here is that adding 
instructions at a later date will modify (i.e. 
mess up) any delays generated by our 


Listing 3 


#== Start of "Main Timer" Routine 

TIMER: [TVALUE] Store original count 
[CNTFLAG] Set flag to non-zero 
[ONETENTH] Call 1/10 Sec loop 
[CNTFLAG] Load flag 

{TRETURN] Jump if flag=0 


TLOOPA: 


(TVALUE] 


[TVALUE] 


[TGRAPH] 
[TLOOPA] 
TRETURN: 


Load count value 
Decrement it 
Store it 

Store it to LEDs 
Loop again if !=0 
Exit subroutine 


Hts HH HS 


#== End of “Main Timer" Routine 


#== Start of "1/10 Second Sub-Timer" Routine 


ONETENTH: LDA 
OTLOOPA: DECA 


JNZ [OTLOOPA] 


OTRETURN: RTS 


DELCONST 


# Load count value 
# Decrement it 

# Loop again if !=0 
# Exit subroutine 


== End of "1/10 Second Sub-Timer" Routine 


addressing mode. That is, the statement 
LDA [COMMAND,X] instructs the CPU 
to ‘‘load the accumulator with the data in 
the location whose address is given by 
adding the address of the label COM- 
MAND with the contents of the index 
register’’. (Phew!) 

Remember that the PhizzyB’s address- 
ing modes are discussed in Appendix A 
of The Official Beboputer Microprocessor 
Databook (and also that this Appendix is 
provided free with your PhizzyB Simulator 
— see the simulator’s online help for more 
details). 

The end result is that if you click 
switch SO, this instruction will load the 
accumulator with the data value $0A 
(stored at the address of COMMAND + 
index register = 0). If you click switch 
S1, we’ll load the accumulator with the 
data value $05 (stored at the address of 
COMMAND + index register = 1), and 
so forth. 

Assemble this program, download the 
resulting ddexp2.ram file to the PhizzyB, 
and set the program running. Now click 
switch SO on the interrupt-driven switch 
device and observe bits 3 and | on the 
$F030 bargraph display light up. Also ob- 
serve that both the left and right motors 
start to go in their forward direction. 

Refer back to Table 2 to remind 
yourself how the switches relate to the 
different commands, then experiment by 
pressing switches SO through S5 to 
confirm that everything works as ex- 
pected. 

Finally, click switch S6 or S7 to stop 
both motors, then reset the PhizzyB and 
proceed to the next experiment. 


EXPERIMENT 3 


Creating a timing routine 

One thing we’re going to require in the 
future is the ability to perform actions for 
specific amounts of time. For example, 
‘*9o0 forward for 5 seconds, turn right, 
pause for 3.5 seconds, go forward for 2 
seconds’’, and so forth. 

Before we leap into action, it will be 
advantageous to our future selves if we 
spend a little time thinking about the 
‘usage model’’ for this routine (that is, 
how are we going to call it from other 
parts of the program). 

For example, it would be a pain if we 
created a timing loop that had to be 
executed some weird number of times, 
such as ‘‘214 cycles round the loop 
equals one second’’. In this case, when- 





ever we wanted a specific delay, we’d 
have to whip out a pencil and start 
performing calculations (e.g. a delay of 
2.5 seconds = 2.5X214 = 535 cycles 
...arrgggh). 

A more preferable solution for our 
purposes would be to be able to in- 
struct the routine to delay for a specific 
number of 1/10ths of a second. With 
this in mind, save your previous program 
as ddexp3.asm and then enter the two 
subroutines shown in Listing 3 between 
the ‘‘start and end of subroutines’’ com- 
ments. 

First let’s consider the ONETENTH 
subroutine, which is the one we're going 
to use to create a delay of 1/l0th of a 
second. We commence this subroutine 
by loading the accumulator with the 
value represented by the constant label 
DELCONST (delay constant), which we 
originally declared in the Delay Constants 
section at the beginning of the program. 

Next we start a loop in which we decre- 
ment the value in the accumulator and then 
test it with a JNZ (jump if not zero) 
instruction. This means that we keep on 
looping around until the accumulator con- 
tains zero, at which point we exit from 
the subroutine. So all we have to do is 
to assign an appropriate value to DEL- 
CONST, such that this routine does indeed 
take 1/10th of a second to count the ac- 
cumulator down to zero. 

Now turn your attention to the main 
TIMER subroutine, whose delay value 
(specified as an integer number of 1/10ths 
of a second) is already present in the 
accumulator when we call the routine 
(we’ll see how this happens in a moment). 

The first thing we do when we enter this 
routine is to save the value in_ the 
accumulator to our temporary location 
TVALUE (which we reserved at the end 
of the program). Next we store the same 
value to the CNTFLAG location, on the 
basis that we’re going to use any non-zero 
value in this location to indicate that the 
count should proceed. 

Now we enter a loop that commences 
at label TLOOPA, and the first thing 
we do is to call our ONETENTH sub- 
routine (this is an example of ‘‘nested 
subroutines’’, in which one routine calls 
another). 

As soon. as. we return - from 
ONETENTH, we load the accumulator 
with the value in CNTFLAG. If the value 
of this flag has been mysteriously set to 
zero. we will exit the TIMER routine, 
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routines. 

Next we re-load the count value from 
our TVALUE temporary location, decre- 
ment it, store it away again, and also store 
it to TGRAPH, which is the address of the 
output port driving the external 8-bit |.e.d. 
display. Thus, this display will be updated 
with a new value every 1/10th of a second. 

Next we test the count value to see if 
it is zero. If so we'll exit this routine 
and return to the main program, otherwise 
we'll jump back to the beginning of the 
loop at TLOOPA and do the whole thing 
again. 

Now we need to create a very simple 
interrupt service routine. Scroll through 
the program to the ‘‘start of interrupt serv- 
ice routines’’ comment and insert the fol- 
lowing statement: 


WAITIRQ: = RTI 


As we said, this really is a very simple 
routine. In fact all it does (when it’s 
called) is to return, but that’s enough for 
our purposes as we'll see. 

Last but not least, we need to modify 
the instructions between the ‘‘start and end 
of main program body’’ comments such 
that they now read as follows: 

BLDIV WAITIRQ 
SETIM 
MAINLOOP: HALT 
LDA 250 
JSR [TIMER] 
JMP [MAINLOOP] 


This is very similar to what we did 
before. In this case, the BLDIV instruction 
loads the interrupt vector with the start 
address of our new WAITIRQ interrupt 
service routine. This is followed by a 
SETIM (set interrupt mask) instruction, 
which instructs the CPU to respond to 
future interrupts. 

Next we use a HALT instruction, which 
will cause the CPU to stop everything and 
wait for an interrupt (or a reset) to oc- 
cur. When an interrupt does occur, the 
CPU will jump to the WAITIRQ routine, 
which, as we just discussed, does nothing 
except return. 

As soon as we do return, we load the 
accumulator with a value of 250 (which 
we understand to mean 250 x 1/10th of a 
second = 25 seconds). Then we call our 
timer routine which we hope will count 
down the appropriate delay, then we jump 
back to the beginning of MAINLOOP and 
wait for a new interrupt to occur. 


TIMER CALIBRATING 


Assemble this program to generate the 
corresponding ddexp3.ram file, download 
the program to the PhizzyB, and set it 
running. 

Now place your wristwatch on the table 
next to your PhizzyB, wait for the second 
hand to reach the top, and click the Phiz- 
zyB’s IRQ (interrupt request) button. Ob- 
serve that the 8-bit l.e.d. bargraph display 
connected to the output port at address 
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$F031 starts to count down from binary 
11111010 to 00000000 (from 250 to O in 
decimal). Note the elapsed time in seconds 
as soon as all of the l.e.d.s are extin- 
guished. 

Press the IRQ button again to re-time 
the delay. Repeat this several times and 
average the delay values to try to compen- 
sate for human error. This average should 
turn out to be approximately 38 seconds, 
which is a bit longer than the 25 seconds 
we require. 

Reset the PhizzyB, return to the as- 
sembler and scroll to the DELCONST 
label at the top of the program, and modify 
the value assigned to this label to 5. 
Re-assemble the program and re-run the 
above tests. This time the resulting average 
delay should be around 15 seconds, which 
is somewhat shorter than the 25 seconds 
we’re looking for. 

Experiment with different DELCONST 
values until you find the one that gives 
you a total delay as close to 25 seconds 
as possible (a DELCONST value of 12 
should be as close as makes no difference 
— dang, perhaps we should have mentioned 
that before, but then you wouldn’t have 
had so much fun). 

Once you’ve finished calibrating the 
timer, reset the PhizzyB and proceed to the 
final experiment. 


EXPERIMENT 4 


Honing your motor skills 

Now we’re really humming along, be- 
cause we've already got everything we 
need to proceed (no more routines to 
create). In fact all we’ve got to do is to 
‘‘glue’’ our existing routines together in a 


Listing 4 


### Start of Main Program Body 


BLDIV GETCOMM 
MAINLOOP: 


[MGRAPH] 
[MCONTROL] 
50 
[TIMER] 
$00 
[MGRAPH] 
[MCONTROL] 
[MAINLOOP] 


### End of Main Program Body 


slightly different way. So save your pro- 
gram as ddexp4.asm and then modify the 
main body of the program as shown in 
Listing 4. 

As we said, we’ve seen all of this before 
in One way or another, so perhaps the best 
thing to do is to run the program and see 
what happens. Assemble the new program 
to generate the corresponding ddexp4.ram 
file, download this program to the Phiz- 
zyB, and set it running. 

Now click switch SO and observe that 
the 8-bit l.e.d. at output port $FO30 dis- 
plays a value of 00001010 and both of the 
motors start up in their *“*forward’’ direc- 
tion (just like they did in Experiment 2). 
Also observe that the 8-bit l.e.d. at out- 
put port $F031 starts to count down from 
00110010 to 00000000 (from 50 to O in 
decimal), which equates to a five second 
delay. As soon as the timer counts down to 
zero, Our new “‘main body’’ turns both of 
the motors off. 

Similarly, clicking any of the switches 
SO to S5 will result in the appropriate 
motors (as specified in Table 2) running 


Load interrupt vector 
Enable interrupts 
Wait for an interrupt 
Disable interrupts 


Store command to LEDS 


Load ACC with 5 secs 

Call timer routine 

Load ACC with 0 

Store "motors off" to LEDS 
Store to motor controller 
Wait for a new command 


# 
# 
# 
4 
# 
# Store to motor controller 
# 
# 
# 
# 
# 
# 





for five seconds before stopping. Pretty © 
cool eh? Next month we’ll extend these 
routines to provide the PhizzyBot with 
some rudimentary intelligence, but feel 
free to experiment on your own until then. 


FURTHER 
EXPERIMENTS 


On the off-chance that you’re desperate 
for something to do, you could try ex- 
changing the addresses associated with the 
MGRAPH and TGRAPH labels (such 
that the timer is now displayed on the 
l.e.d.s as address $F030 while the state of 
the motors is displayed on the l.e.d.s as 
address $F031). 

Next, unplug the l.e.d. device from the 
output port at address $FO31, replace it 
with the liquid crystal display (1.c.d.) mod- 
ule from Part 3, and modify the program 
so as to display appropriate messages on 
the l.c.d., along the lines of ‘‘Turning 
Left’’, ‘“‘Going Forward’’, and suchlike. 
(This should keep you busy until we meet 
again in Part 6.) 

















PhizzyB COMPETITION 1 = the resus 














AND THE QUESTION 
WAS... ? 


Consider the simple program shown in 
Listing 1. As we see, this program just 
loops around reading values from the 8-bit 
switch (connected to the input port at ad- 
dress $F010) and writing these values di- 
rectly to the 8-bit l.e.d. (connected to the 
output port at address $F030). 


Listing 1 


INPORT: -EQU $F010 
OUTPORT: -EQU $F030 


Constant label 
Constant label 


-ORG $4000 Define start of prog 
LOOP: 
STA [OUTPORT] 


JMP [LOOP] 


Store ACC 
Jump back and loop 


Using the table provided in Appendix A 
of The Official Beboputer Microprocessor 
Databook, we can determine that this 
program uses nine bytes of the Phiz- 
zyB’s memory (note that this Appendix is 
provided with the PhizzyB Simulator — 
check the simulator’s online help for more 


details). 

Remember that a switch = down = off 
= logic 0, while a switch = up = on 
= logic 1. Also an unlit Led. = off = 
logic 0, while a lit led. = on = logic 


1. Thus, using this program, a pattern of 
00110101 on the switches will, not surpris- 
ingly, result in a pattern of 00110101 on 
the l.e.d.s. 

As you may recall, the competition des- 
cribed in PhizzyB Part 3 tutorial (EPE Jan 
99) required you to perform a very similar 
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- END 





task to that performed by the program 
shown in Listing |. However, for the pur- 
poses of the competition, we requested that 
you “‘flip’’ the value from the switches, 
such that the state of the most-significant 
(MS) left-most switch is displayed on the 
least-significant (LS) right-most l.e.d., and 
vice versa, and so forth for the other bits. 
For example, a pattern of 00110101 on 
the switches should result in a pattern of 
10101100 on the L.e.d.s. 

Furthermore, the judging criterion for 
this competition was that your program 
should use the smallest possible number of 
bytes in the PhizzyB’s memory. 


# 
# 
i 
# 
LDA [INPORT] # Load ACC 
# 
# 
# 
# 


End prog, 


Total 


FIRST-PASS 
SOLUTION 


Before we look at the winning entry, it 
will be advantageous to peruse and ponder 
some alternative solutions created by the 
authors to see how one might set about 
tackling a problem such as this. 

In this particular case, the core strategy 
appeared to be relatively obvious. We 
know that using a SHL (shift left) instruc- 
tion to shift the contents of the ac- 
cumulator one bit to the left will cause the 
MS bit (the bit that ‘‘falls off the end’’) to 
be copied into the carry flag. Similarly, we 
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Table 1. 


2 eee enn eeenemeeeeneeeeneneeeeeneeneaee a. 


Original value Flipped value 

C 765 6-2: °0 6 7 O"O 4 oe 

Bile BOOT Ae eae X XX X X X X X X_ Situation after reading switches 
0<011010%1X OO XXX XX X XX_ Shift original value 1 bit left 

0 0.11. Gee O-> 0 X X X X X X X__— Rotate new value 1 bit right 
O<11.0;4,0.1X% X. 0 .0XX XXX XK, Shiftoriginal value 1 bit ter 

0 1.79 O44. Bed Bik 0-> 0 0 X X X X X X__—Rotate new value 1 bit right 
Foe 1.0 1: Oh eon 1 00 X X X X X X_ Shift original value 1 bit left 

1 t O-4.0 FA 1-> 100 X X X X X_ Rotate new value 1 bit right 


Listing 2 


INPORT: 
OUTPORT : 


$F010 
$F030 


$4000 

8 

[ INPORT] 
[OLDVAL] 
[OLDVAL] 


[OLDVAL] 
[NEWVAL ]} 


(NEWVAL] 
[ILOOP] 


[OUTPORT ] 
[OLOOP] 


HHtHtHtetHtHtHtHtHHHt HSH HHH HSH HS HS 


know that using an RORC (rotate right 
through carry) instruction to rotate the 
accumulator one bit to the right will copy 
the contents of the carry flag into the MS 
bit of the accumulator. 

This means that if we loop around shift- 
ing the original value to the left and rotat- 
ing the new value to the right, we'll end 
up ‘‘flipping’’ the old value into the new 
value. For example, consider the sequence 
shown in Table | (C = carry flag, X = 
don’t know/care). 

Of course there are many other ways in 
which we could achieve the same result, 
but this technique seems to offer one of the 
more efficient solutions, so let’s consider a 
first-pass implementation of this approach 
as shown in Listing 2. 

At the beginning of the program 
(OLOOP = ‘‘outer loop’’) we use a 
BLDX (big load index register) instruction 
to load the index register with the number 
of times we intend to go around the 
ILOOP (inner loop). Next we load a value 
from the switches and store it to a 
temporary location called OLDVAL. 

Now we enter our inner loop, in which 
we shift the old value to the left and rotate 
the new value to the right. We do this eight 
times using the index register as a counter 
and decrementing the index register each 
time we go around the loop. As soon as the 
index register contains zero we know that 
we've finished, so we store the new value 
to the 8-bit l.e.d.s and jump back to the 
beginning of the program to read a new 
value from the switches and start all over 
again. 

As we see, our first-pass solution re- 
quires 35 bytes. Hmmm, can we do any 
better than this? 


Constant label 
Constant label 


Define start of prog 
Load index register 
Load ACC 

Store ACC to temp 
Reload OLDVAL 

Shift ACC left 1 bit 
Store ACC in OLDVAL 
Load ACC with NEWVAL 
Rotate ACC right 
Store ACC on NEWVAL 
Decrement index reg 
If !0 jump to ILOOP 
Else ACC -> LEDs 

Do it all again 


Temp location 
Temp location 


bytes 
bytes 


oo 


bytes 
bytes 
bytes 
bytes 
bytes 
byte 

bytes 
bytes 
bytes 
bytes 
byte 

bytes 
bytes 
bytes 


WWWrR Wr WWE WW WW © 


byte (data) 
byte (data) 


End prog, 





USING THE STACK 


As we know, the task is to create a solu- 
tion that uses the smallest number of bytes. 
One point to remember is that loads and 
stores using the absolute addressing mode 
each require three bytes. This can be quite 
expensive as a percentage of the total pro- 
gram, so it’s worth trying to cut down on 
these instructions as much as possible. For 
example, consider the program shown in 
Listing 3 (the differences to our previous 
attempt are highlighted in bold). 

In this case we’ve decided to make use 
of the stack, because we can use PUSHA 
(push accumulator onto the stack) and 


POPA (pop accumulator from the stack) 
instructions to store values on and retrieve 
values from the stack, and these instruc- 
tions each only require a single byte. 

Thus, we can discard our OLDVAL 
temporary location, which saves us one 
byte. Unfortunately, we need to add a 
BLDSP (big load stack pointer) instruc- 
tion, which costs us three bytes. However, 
once -we’ve done this we can replace two 
STA (store accumulator) instructions (2 X 
3 = 6 bytes) with two PUSHA instruc- 
tions (2 X 1 = 2 bytes), which saves 
us four bytes. Also, we can replace an 
LDA (load accumulator) instruction (three 
bytes) with a POPA instruction (one byte), 
which saves us a further two bytes. 

So the end result is that we have to add 
three bytes (from the BLDSP), but we save 
seven bytes from our finagling with the 
other instructions, which provides us with a 
total saving of four bytes, resulting in a 


program that is only 31 bytes long. Pretty 


good so far, but can anyone do better? 


AND THE WINNER /S... 


The winning solution was presented by 
Don McBrien who hails from Ireland. As 
you'll see, Don quickly spotted the 
‘‘Shift-Left-Rotate-Right’’ strategy for 
solving this problem (although he used 
a ‘‘Rotate-Left-Rotate-Right’’ variation). 
However, Don enhanced his solution with 
a rather cunning technique, which involves 
a simple example of self-modifying code 
(the concept of self-modifying code is 
introduced in our book Bebop BYTES 
Back — An Unconventional Guide to 
Computers). 

Before we look at Don’s solution, con- 
sider what you would expect the following 
snippet of code to do: 


GROK: LDA %00000000 
STA [OUTPORT] 


You probably wouldn’t be amazed to 
discover that running this program seg- 
ment would cause a binary, value of 
00000000 to be written to the output port. 
But now consider the following: 


LDA %11111111 
STA [GROK + 1] 

GROK: LDA %00000000 
STA [OUTPORT] 


Listing 3 


$F010 
$F030 


INPORT: 
OUTPORT: 


$4000 
$4FFF 

8 

[ INPORT] 


[NEWVAL] 
[NEWVAL] 
[ILOOP] 


[OUTPORT ] 
' [OLOOP] 


# 
# 
# 
# 
# 
# 
# 
# 
4 
if 
# 
# 
# 
# 
# 
if 
# 
# 
# 
# 
# 
# 
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Constant label 
Constant label 


Define start of prog 
Load stack pointer 
Load index register 
Load ACC 

Store ACC to stack 
Get ACC from stack 
Shift ACC left 1 bit 
Store ACC to stack 
Load ACC with NEWVAL 
Rotate ACC right 
Store ACC on NEWVAL 
Decrement index reg 
If !0 jump to ILOOP 
Else ACC -> LEDs 

Do it all again 


a 
oo 


WWWrRPWrHWHEEH HF WWWO 


Temp location 


End prog, 
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Table 3 





Listing 4 Data bytes Evenparity Odd parity 
INPORT: $F010 Constant label = 0 00000000 0 1 
OUTPORT: $F030 Constant label = 0 te : : 
$4000 Set start of prog set Blea " 
8 Set INDEX to 8 41111111 0 y 


[INPORT] 
[LOOP+1] 


Get input 
Store input 


oun it 
WW WO 


an extra (parity) bit can be appended to 
each transmitted byte of data. 

The idea is that the transmitter counts all 
of the Is in the original byte, and uses 
this number to determine the value of the 
ninth bit. In the case of an ‘‘Even Parity”’ 
scheme, the ninth (parity) bit would be set 
so as to maintain an even number of 
Is. Alternatively, when using an ‘‘Odd 
Parity’’ approach, the ninth (parity) bit 
would be set so as to maintain an odd 
number of Is. For example, consider the 
data bytes and their resulting parity bits 
shown in Table 3. 


Load FORWARD in ACC 
Shift MS bit to C 
... and store it 
Load REVERSE to ACC 
Shift C to LS-bit 
..- and store it 


$00 


[LOOP+1] 
$00 


ues a 
WrN We NN 


[LOOP+7 ] 


Decrement INDEX 
Loop if not zero 
Write REVERSE out 
Jump back to start 


FINISH: 
[LOOP] 
[OUTPORT ] 
[INIT] 


sth th SE St OE SHE HEC TE Oe EH OE EH HH OH HOH HF 


End prog, Total 





In this case, the value written to the 
output port would actually be 11111111. 
The reason for this is quite simple, but it 
does require a little ‘‘lateral thinking’’ to 
get the hang of it. Note the label GROK. 
' The address the assembler associates with 
GROK is the address of the LDA opcode, 
so GROK +1 will be the address of the 
operand (data) byte associated with this 
opcode. 

When we first assemble this program, 
the assembler will cause a binary value of 
OQOOO0000 to be loaded into the memory 
location at address GROK + 1. However, $00 
when we actually run the program, the first 
STA instruction will overwrite the con- 
tents of location GROK +1 with a value 
of 11111111. The second LDA will sub- 
sequently load this 11111111 value into 
the accumulator, and the second STA will 
store this value to the output port. 

Now consider Don’s solution as shown 


Listing 5 


Constant label 
Constant label 


$F010 
$F030 


INPORT: 
OUTPORT: 


to ol 


$4000 
S4FFF 

8 
[INPORT] 


Define start of prog 
Load stack pointer 
Load index register 
Load ACC 

Store ACC to stack 
Get ACC from stack 
Shift ACC left 1 bit 
Store ACC to stack 
Load ACC with NEWVAL 
Rotate ACC right 
Store ACC in NEWVAL 
Decrement index reg 
If !0 jump to ILOOP 
Else ACC -> LEDs 

Do it all again 


[NEWVAL+1 ] 


[ILOOP] 
[OUTPORT] 
[OLOOP] 


WWWr Wr NFR RrF RF WWW Oo 


# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
# 
i 


End program Total 


in Listing 4 (the lines highlighted in bold 
are the ones in which Don uses his self- 
modifying code). 

As we see, this program has no sub- 
routines, no temporary data locations, and 
no stack. In fact this really is a rather 
cunning approach. First, Don saves a byte 
for each temporary location he doesn’t use. 
But more importantly, the LDA instruction 
at the label LOOP (and the next LDA 
three instructions lower down) can now 
use the immediate addressing mode (two 
bytes) as opposed to the absolute address- 
ing mode (three bytes). 

The end result is that Don’s self- 
modifying solution requires only 31 bytes, 
which equals the authors’ best attempts 
above. 

All credit — plus a year’s free subscrip- 
tion to the printed edition of EPE — goes to 
Don for a very interesting solution. 


CLEVER DICK! 


But you could flay us with wet noodles 
if you think that we’re going to let 
‘*Clever Dick’’ Don beat us (or at least 
match us) on his first attempt! 

So let’s consider what happens if we 
apply Don’s self-modifying code concept 
to our last solution from Listing 3. First 
of all we can lose our NEWVAL tem- 
porary location, which saves us one byte. 
Next we can replace our LDA [NEWVAL] 
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(absolute addressing mode) instruction with 
an LDA $00 (immediate addressing mode) 
version, which saves us a second byte. This 
modified program is shown in Listing 5 (the 
modifications are highlighted in bold). 

Thus, the authors’ final version of this 
program requires only 29 bytes. *‘Ha! Take 
that Red (Don) Baron!’’. And of course this 
is absolutely the smallest solution to this 
problem that anyone could ever achieve in 
the known universe . . . unless you can offer 
a better solution .. . 

A PIC device can do it in six bytes! Ed. 


COMPETITION 2 


When one conveys digital data from one 
portion of an electronic system to another or 
from one system to another, noise or other 
‘*olitches’’ may occasionally flip a bit from 
a 0 to a | or vice versa. 

For example, suppose that we were to 
transmit a byte of information containing 
the value 00110111 from one computer to 
another, but that something occurred to flip 
the least-significant (LS) bit from a 1 to a 
0, such that the receiving computer was 
presented with the value 00110110. 

This could obviously cause problems, 
sO we need some way to detect (and 
ideally correct) errors in our data. One of 
the simplest forms of error detecting 
codes is that of parity. For example, 





The transmitting unit transmits each 
byte along with its associated parity bit. 
The receiving unit generates its own parity 
bit for each byte and compares this to the 
transmitted parity bit. If the two parity bits 
differ, the receiver knows that an error has 
occurred and can respond appropriately 
(for example, it could request that this byte 
be re-transmitted). 

Competition 2 is to write a program 
that loops around reading a value from 
the 8-bit switch device (connected to the 
input port at address $FO10), generating 
the odd-parity bit associated with this 
value, and displaying this parity bit using 
the LS bit of the 8-bit l.e.d. display 
(connected to the output port at address 
$F030). 

The judgement criteria for this competi- 
tion is that the program should read the 
value from the switches and write the 
resulting parity bit to the l.e.d. display 
using the least number of PhizzyB clock 
cycles (a table of PhizzyB instructions 
versus clock cycles is provided in the EPE 
Online Library at www.epemag.com). 

E-mail submissions to 
editor@epemag.com. The winner will 
receive a year’s free subscription to the 
printed edition of EPE. The closing date is 
whenever we decide to “‘close the doors”’ 
and the decision of the judges is final! 
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Understanding Computers 


PhizzyB COMPUTERS 





Construction — The PhizzyBot 





HIS month’s practical constructional 

article describes the assembly and 

operation of a simple motorized 
buggy which can be guided and controlled 
by a suitably programmed PhizzyB. After 
several seconds of searching for a moniker 
which could be attached to Max and 
Alvin’s latest creation, the name PhizzyBot 
was contrived, and unfortunately it appears 
to have stuck. So, ladies and gentlemen, 
start your engines, as they used to say in the 
golden days of grand prix motor racing. 

The PhizzyBot is a two-wheel drive 
motor platform which can be configured to 
demonstrate a number of very absorbing 
practical assignments. In due course we 
will be actively investigating collision 
detection/obstacle avoidance as well as 
simple photo-sensitive applications (e.g. 
the PhizzyBot’s inquisitive attraction to 
artificial light sources). 

Such experiments incorporate all of the 
principles of computer programming which 
we have described in earlier parts of the 
PhizzyB tutorial series, as well as introduc- 
ing further programming commands and 
techniques. Oh, and since the PhizzyBot 
can “feel” its way around by using a system 
of input detection switches, we will be able 
to make further use of the simple switch 
input devices assembled in _ previous 
months as well! 

This article describes the construction of 
a simple motor controller which connects 
directly to a PhizzyB output port. A 
PhizzyB can then be programmed to read 
the state at an input port (e.g. using 


SEERRRES 


external microswitches that are activated in 
a “collision”) and a control signal is then 
sent to the PhizzyBot motor controller 
board by the PhizzyB’s output port. 


SIMPLE AND SAFE 


The PhizzyBot platform is simple and 
safe to construct but is remarkably effec- 
tive. It consists of two d.c. gear motors 
which are switched by a transistor-driven 
relay controller. The motors are battery 
powered, and later on the associated 
PhizzyB can be powered by a 9V recharge- 
able battery (for example) so that a com- 
pletely independent stand-alone buggy can 
be produced, with a PhizzyB fitted on top 
of the motor platform. 

The PhizzyBot can then advance, reverse 
or rotate in either direction under the control 
of a PhizzyB. By incorporating other types of 
input circuitry, the PhizzyBot can be made to 
respond to other stimuli — such as a light 
source (i.e. an attraction to, or repulsion 
from — hence the possibility of a MothBot 
and RoachBot), or it could be made to navi- 
gate around a maze. We'll be describing more 
applications and ideas for the PhizzyBot in 
the concluding parts of this series. 

In order to assemble a PhizzyBot, read- 
ers will require a hardware PhizzyB single 
board computer together with the full ver- 
sion CD-ROM of the PhizzyB Simulator, 
which runs on a Windows 95/98/NT per- 
sonal computer. The PC is used to assem- 
ble the programs which are_ then 
transmitted via the PC’s serial port to the 
PhizzyB mounted on the PhizzyBot. 





The phabulous PhizzyBot! 
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Alan Winstanley 
Polling and interrupts set us on course for our 
super wheelie — the phabulous PhizzyBot! 


As usual, we’ll give all the necessary con- 
structional details to enable even a novice 
to build the PhizzyBot with every probabil- 
ity that it will work first time. In order to 
avoid disappointment, our advice is to read 
through all the following details and to 
take your time and not to rush the 
construction. 


PHIZZYBOT CIRCUIT 


The circuit diagram for the PhizzyBot is 
given in Fig.1, which divides into two sec- 
tions. The motor driver circuit utilises four 
transistor switches, TR1 to TR4, each of 
which controls the coil of a corresponding 
single-pole changeover relay (RLA to 
RLD respectively). 

Such relays have a single contact (the 
“pole”) which moves between two contacts 
labelled normally open (n.o.) and normal- 
ly-closed (n.c.). Hence, when the relay coil 
is powered, it will connect together the 
pole and the normally-open contact. This 
occurs whenever the base terminal of the 
driver transistor is taken to +0-6V (indicat- 
ing a logic “high” on its input resistor— R1 
to R4 as appropriate): the transistor 
switches on and this completes the circuit 
to the relay coil. 

Note that each relay coil also has a 
reverse-biased diode connected across its 
coil, in order to snub out the often substan- 
tial reverse voltage (back e.m.f.) which 
appears when the coil is switched off again. 


MOTOR DIRECTIONS 


Two small d.c. motors, M1 and M2, are 
used for the left and right “engines” which 
are controlled by the relay contacts. The 
circuit diagram shows the contacts in their 
normal (unpowered) states. For the purpos- 
es of our articles, the descriptions of “left” 
and “right” are taken from a PhizzyBot dri- 
ver’s point of view — as if he'd been shrunk 
and sat on the moving PhizzyB. 

By reversing the d.c. voltage across 
either motor, the direction of the Phizzy- 
Bot can be controlled. Using motor M1 as 


an example, we see that this is switched by 


the relays RLA and RLB, whose contacts 
RLA1 and RLBI are connected to both 
terminals of motor M1. 

The normally-closed contacts ensure 
that the motor is connected to the OV rail 
when neither relay is powered. This means 
that the motor will not operate because no 
voltage is present across it. Similarly, if 
both relays coils are switched on, then their 
normally open contacts will now close. 
Both terminals of M1 will then be connect- 
ed to the PhizzyBot’s +6V_ supply 


_rail—which again means that the motor 


will not function. 
However, if one of the relay contacts is 
“high” at +6V and the other is at OV, then 
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TR1 


BC548C 


6V SUPPLY 


e.g.4x AA 
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B1 TO B4 


CON.1/PIN 5 
@ 


TO PHIZZYB 0V COMMON 
(PIN12, CON.1) 


the motor will be powered. If the contacts 
are in dissimilar states then the PhizzyBot 
will move, and the polarity of the applied 
voltage determines the direction of rota- 
tion of the motor’s shaft. 

It will be seen that the direction of both 
motors can be controlled very simply by 
using a 4-bit code. Each transistor’s base 
terminal connects to the output pins OPO 
to OP3 of a PhizzyB output port. By turn- 
ing a transistor on or off, one terminal of 
the corresponding d.c. motor will be 
switched accordingly, and thus we can steer 
the PhizzyBot in the desired direction. This 
month’s accompanying tutorial article 
describes how the PhizzyBot can be made 
to advance, reverse, steer or rotate in 
either direction. 

The current consumption of each motor 
is quite substantial — approximately 500mA 
each as measured. Thus the PhizzyBot’s 
motor circuit is powered by an indepen- 


dent 6V d.c. power supply which, on the | 


prototype, was derived from four AA-size 
nickel cadmium (NiCad) cells (B1 to B4), 
switched by S1. 

Note that the OV rail of the motor driver 
circuit is also connected to the OV bus of 
the PhizzyB (via pin 12 of the PhizzyB out- 


put port CON1). This is to provide a com- | 


mon OV rail between the PhizzyB and the 
PhizzyBot. Let’s now consider the assembly 
of the PhizzyBot. 


CONSTRUCTION 


The constructional method falls into 
three sections: the transistor driver circuit, 
the relay board and lastly the motorised 
platform which will carry the rest of the 
electronics, including a fully-assembled 
PhizzyB board! Assembly can commence 
with the transistor board, see Fig.2. 

This circuit is built onto a type “A’ I/O 
board which is cut from one quarter of a 
full I/O board. Drill two 3mm clearance 
holes for the board mounting hardware 
(e.g. insulated stand-offs). A good tip: use 
the empty board to then mark out a simple 
template for the drilling centres which will 
be needed later when the board is fitted to 
the platform. The circuit board stand-offs 
will then align perfectly! 7 

Commence assembly by inserting the 
transistors which must be orientated as 
shown (the pinout diagram gives the base 
view, looking “down” the pins); being semi- 
conductors, they might be damaged by 
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Fig.2. The transistors are mounted on their own board. 


excessive heat but, provided that the solder 
joints are each completed in roughly a sec- 
ond or so, there will not be any problem. 
Continue with the resistors and tinned 
copper wire jumpers. A 20-way box header 
is used for CON], which is orientated as 


_ shown (look for the central slot along one 


side, and the arrowhead for pin 1 as usual). 
A solitary pin header can be inserted for 
the connection to the OV terminal of the 


battery pack B1 to B4. It will be seen that a 
+6V connection is not needed for this 
board. 

At this point, four 6in (152mm) long fly- 
ing leads made from general purpose 
hook-up wire can also be soldered, the 
other ends of which will eventually connect 
to the separate relay board. Four 2in 
(50cm) link wires are also needed to con- 
nect the resistors to their corresponding 





Fully assembled transistor board, complete with connector. 
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DIODES D1 TO D4 ARE FED THROUGH THE 
BOARD AND BENT OVER UNDERNEATH TO 
CONNECT TO THE RELAY COIL, RESULTING 
IN FOUR SOLDER JOINTS FOR EACH DIODE. 


TO M2 RIGHT 
MOTOR +VE 


PIN HEADERS ARE 
NEEDED TO JOIN THE 
N.C. CONTACTS TO OV 
VIA SHORT INSULATED 
WIRE LINKS. 


0V FROM 
DRIVER BOARD 


+6V FROM S1 


OP solder pads next to CON1 — however, 
do not connect to the OP pins of CON1 at 
this stage. 

It will simplify checking and testing later 
on considerably if a simple colour code is 
adopted for all eight leads fitted (two leads 
of each colour). Leave the four short leads 
“up in the air” for now, because by con- 
necting any of them to +6V, the associated 
transistor and relay can be turned on 
“manually” so that motors and relays can 
be tested. 

We’ll test the completed circuitry this 
way at the end, so put the transistor board 
to one side for now. 


RELAY STATION 


The next stage is the assembly of the 
small relay board which was built onto a 
type “B” PhizzyB I/O board. Drill two 3mm 
clearance holes in the board for mounting, 
then proceed to the interwiring as shown in 
Fig.3. Space is a little tight but the recom- 
mended relays will all fit comfortably onto 
one board, so commence by soldering the 
four relays into place, observing their ori- 
entation (see inset diagram). 

The four diodes (D1 to D4) can follow 
next, and correct polarity is essential or 
they will be damaged when the circuit is 
powered. Check for a stripe which denotes 
the cathode terminal. The diodes are fed 
through the board from above and their 
leads should then be cut to length and 
“doubled over” on the underside to con- 
nect to the relay coils. There are thus four 
solder joints per diode. Take care not to 
heat these semiconductor devices exces- 
sively with the soldering iron. 

Insert the four tinned copper wire 
jumper leads from above. Four more 
jumper wires are suggested on the under- 
side of the board to connect each relay’s 
n.o. terminals to the +6V bus. Use insulat- 
ed wire or PVC sleeving for these links. 

The n.c. contacts have to be wired to OV, 
and the prototype made use of a pair of pin 
headers soldered into place as shown. Four 
insulated wires were soldered to the n.c. 
solder pad for each relay, then all four 
wires were soldered together on the pin 
headers. The electrolytic capacitor Cl can 
be soldered on the top side and correct 
polarity is very important. A single pin 
header can be used for the +6V connec- 
tion needed to the battery pack. 

We next turn our attention to the Phizzy- 
Bot platform in order to install the two 
motors, after which they can be interwired 
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CONTACTS TO +6V. 








Fully assembled relay board. 


to the completed relay board. We will then 
be ready to test the motor driver circuitry, 
and at the same time the connections to 
OPO-OP3 will be finalised to ensure that 
both PhizzyBot motors respond correctly 
to some simple control commands (see 
“Final testing” later). 


PHIZZYBOT CHASSIS 


The PhizzyBot chassis was constructed 
from 1/16in (1-6mm) 
Plasticard which is 
available from model 
shops. It is somewhat 
flexible but this is not a 
problem because the 
PhizzyB circuit board 
will add rigidity. It is 
considered _ feasible 
that thin gauge alu- 
minium sheet could 
perhaps be used as a 
stronger alternative, 
but the plasticard was 
cheap and lightweight 
and was very easy to 
work with and forms a 
good basis for proto- 
typing. 

Approximate dimen- 
sions of the prototype 
are shown in Fig.4. 
The underside view of 
the platform is shown 


CUT TO SIZE 


(ao. that. 4f-.1s -clear 


which motor is “left” 


1/16" PLASTICARD 


and “right”). An area approximately Sin 
x lin (127mm X 25mm) protrudes 
from the front to allow leading-edge 
sensors to be fitted later, e.g. for use as 
a white line follower. Dimensions are 
not too critical. 

Since the top of the PhizzyBot platform 
carries a hardware PhizzyB single board 
computer, the underside of the platform is 
used to mount the two motors, the battery 


TAIL CASTOR WHEEL 
ROTATES 360 DEGREES 


<<. 230m 





Fig.4. Dimensions of the PhizzyBot platform. 
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pack and the transistor and relay boards. A 
short ribbon cable will then interconnect 
the transistor board and the PhizzyB — see 
photos. 

Recommended gear motors are stated in 
the components list, but alternative types 
could be utilised. The suggested ones are 
multi-ratio 1:5V to 45V d.c. motors with 
self-assembly gears. 

They should be assembled as per the 
instructions included, selecting an initial 
speed of 74 r.p.m. at 4-5V supply. There- 
fore, four black gears are used, and three 
or four spacer washers (supplied) are used 
to take up the remaining free space on the 
drive axle. The gearmotors are bolted into 
position — remembering that the two axles 
must align along a common axis, see Fig.4. 
Astute readers will soon realise that if the 
PhizzyBot is to move forward, the two 
motors must therefore rotate in opposite 
directions—but let’s worry about that 
later! 

Unfortunately, during assembly the 
author found it impossible to close the 
plastic gearboxes together fully because 
the length of the two internal shafts pre- 
vented everything seating reliably. Some 
care was needed not to force everything 
together or the plastic gearbox housing 
could be easily damaged. 

In the end, a solution was achieved by 
carefully grinding a fraction of a millimetre 
from the two shorter shafts using a Dremel 
sanding disk. This completely cured the 
problem and allowed the gear housings to 
be snapped together successfully. Readers 
will soon be able to determine if similar 
remedial action is needed. 

Several drops of light oil are essential on 
the gears. (Apart from that, your Phizzy- 
Bot does not need a 12,000 mile service 
interval!) 


PHIZZYBOT IS 
WHEELY COOL! 


The gearmotors are surprisingly power- 
ful and propel the complete PhizzyBot with 
ease but the efficiency of the completed 
PhizzyBot depends entirely on the type of 
wheels used. After some interesting trials 
the author eventually settled for 56mm 
diameter push-on rubber tyres which are 
very “grippy” and easily transport the 





The underside view of the motor platform showing the complete PhizzyBot hardware 
in position. 





Close-up detail of a motor and its wheel. 


PhizzyB along any car- 
peted or smooth surface. 

The tyres must be of 
sufficient diameter to 
enable the motors and 
circuit boards to clear the 
ground. Only cut the 
motor drive shafts to 
length when _ suitable 
tyres have been tested, 
and the recommended 
tyres simply push on with 
a tight fit and are perfect 
for the job. Each com- 
pleted gearmotor can be 
tested using a d.c. battery 
up to 4:5V or so. 

The rear wheel is just a 
stabilising “Jockey” 
wheel, and a model air- 
craft freewheel with rub- 
ber tyre. This can be 
fitted centrally along the 
rear edge. Happily, this 
performs perfectly in that 
when the  PhizzyBot 
reverses, the wheel 
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The ‘pple wheel mounted in position. 


swings round underneath the platform to 
become the “leading” wheel. It swings back 
out and trails the platform when the 
PhizzyBot moves forward again. 

Simply cut a slot in the chassis and screw 
the mounting bracket into place, then bend 
the wheel’s wire arm to ensure that the 
PhizzyBot is roughly level. A short piece of 
PVC sleeving can be fitted tightly over the 
wire end to prevent the arm falling 
through. All of the parts fitted to the 
underside should then be clear of the 
ground. 

Continue construction by completing 
the interwiring between the relay and tran- 
sistor board, plus the two motors them- 
selves. Keep the motor wires as short as 
possible, and they can be soldered directly 
to the relay board. The motors should have 
a polarity marking and there will probably 
be a “+” sign moulded next to that termi- 
nal. 

In order to allow for the fact that one 
motor must rotate in the opposite direction 
to the other for them to both transport the 
PhizzyBot in the same direction, note the 
polarity markings of the motor interwiring 
as shown in Fig.3. A simple test (see later) 
will soon confirm that the set-up is correct. 
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At this stage, do not solder those four 
short wires OPO-OP3 on the transistor 
board to CON] just yet, but you can hook 
over the long flying leads to the relay 
board. Nylon tie wraps and stick-on bases 
are useful for tidying up the wiring, or dabs 
of hot-melt glue can be used to tack down 
the wiring. 

You can now plan for fitting the transis- 
tor and relay boards underneath the plat- 
form. The author recommends using M3 
(3mm thread) standoffs, 10mm high. Some 
care is needed when positioning the circuit 
boards (see photos). The main considera- 
tion is that CON] on the transistor board 
must align approximately with the output 
port $F032 on the PhizzyB above it. A short 
20-way IDC ribbon cable then connects the 
two neatly. 

It will then be seen that there is suffi- 
cient clearance underneath the platform to 
accommodate CON] and the ribbon cable 
plug, but do not fit the ribbon cable at this 
stage until final testing is complete. 

The PhizzyB can then be carefully fitted 
on the top, using M3 standoffs once again. 
The motor driver boards can be screwed 
into place when all soldering is completed. 
Henceforth, you will find it easier if you 
use, for example, an upturned bowl or pot 
to rest the upturned PhizzyBot during 
assembly (take care to avoid damaging the 
PhizzyB’s back-up battery when the unit is 
turned upside down). 

Turning our attention to the power 
source needed for the completed Phizzy- 
Bot, at a later stage it will be feasible to 
power a PhizzyB from an on-board 9V bat- 
tery. This will allow the PhizzyBot to oper- 
ate aS a completely independent 
stand-alone buggy. 

The author used an ordinary 9V Ni-Cad 
battery for testing: a simple power lead was 
made from a battery snap-on clip and a d.c. 
power plug, which enabled a 9V recharge- 
able battery to plug directly into the 
PhizzyB board in lieu of an external power 
supply. For now you should use the exter- 
nal mains adaptor as usual, with the 
PhizzyB raised up on the bench so that it 
freewheels. 

As previously noted, the author used a 
set of four “AA” Ni-Cad cells to power the 
motor circuit. Expect 30 to 40 minutes 
before recharging is necessary. A low-pro- 
file battery holder was stuck down under 
the platform using double-sided sticky 
pads. A single toggle switch was used for 
S1, fitted onto the platform centrally. 


FINAL TESTING 


The final aspect is to test the transistor 
and relay board, in order to ensure that the 
motors operate in accordance with the fol- 
lowing truth table: 


LEFT RIGHT 
OP1 OPO OP3 OP2 
0 0 — 0 0 — 
0 l Reversé::.: 0 l Reverse 
l 0 Forward 1 Q Forward 
1 l — 1 1 — 


A “1” in the table indicates a logic high, 
which means that when a particular OP line 
is high, the corresponding relay will switch 
on and the relevant motor will operate. By 
applying a little reverse engineering, we can 
make life easy for ourselves and force the 
PhizzyBot to behave as required simply by 
testing the four inputs OPO-OP3 on the con- 
structed platform, see what happens and 
then solder the four OP flying leads to the 
appropriate connections at CON1. 
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COMPONENTS 


Resistors 
R1toR4 2k2 (4 off) 
All 1/,W 5% carbon film 


See 
SOP 
TALK 


Capacitor page 
C1 100, axial 
elect. 16V 


Semiconductors 
TR1 to TR4 BC548C or any general 
purpose npn 
transistor (4 off) 
1N4148 signal diode 


(4 off) 


D1 to D4 


Miscellaneous 
S1 S.p.s.t. miniature toggle 
switch 
Bi toB4 ‘AA’ Ni-Cad cells (4 off) 
RLA to S.p.c.O. min. relay, 5V 
RLD 562 1A, p.c.b. 
mounting, Fujitsu 
FBR211 series 
(4 off) 
1:5V to 4-5V d.c. 
gearmotor (Como 
430G) (2 off) 
20-way IDC box header 


M1, M2 


CON1 


PhizzyB I/O board, “A’ type and “B” 
type (1 each); 56mmx16mm solid 
rubber wheels (2 off); model aircraft 
tailwheel; Plasticard, Qin x 8in x 1/;gin 
(228mm x 203mm x 1.6mm) gauge or 
to suit (see text); low profile 4x AA 
battery holder; battery snap connec- 
tor; M3x10mm mounting pillars (8 
off); connecting wire; solder, etc. 

The 20-way IDC lead and interrupt 
board required for this part have been 
constructed previously. (Fluffy dice 
and go-faster stripes are optional!) 

y Vo) 0) ce) eam Oxe)-) 


Guidance Only £29 


excluding batteries 





Do this as follows: raise the PhizzyBot 
off the bench. Ensure CON1 is disconnect- 
ed from the PhizzyB, then snap on the bat- 
tery pack and switch on the +6V supply to 
the driver boards. None of the motors 
should turn, and none of the relays should 
be heard to click. Temporarily hook the fly- 
ing leads from the four resistors R1 to R4 
in turn to +6V (this equals a logic 1). This 
should switch on the associated relay and 
the corresponding motor should then 
operate. 

Try all four leads and see what happens. 
Prove that each relay powers up, and check 
that both motors operate in both directions 
properly. It can require some mental gym- 
nastics to work out what is left, right, for- 
wards and backwards! Remember that we 
take the PhizzyBot “driver’s eye” view in 
this respect. 

From the simple tests you can confirm 
which OP signal wire performs which func- 
tion. If all is well and you have followed the 
diagrams then you will be able to prove the 
truth table given above, so go ahead and 
complete the interwiring to CON1 on the 
transistor board, guided by Fig.2 which 
gives the wiring details. All that remains is 
to fit the boards to their mounting pillars 
and tidy up the interwiring, then your 
PhizzyBot is ready for action! 


DRIVING TEST 


We are pretty sure you can’t wait to road 
test your PhizzyBot, so here is a simple test 
routine which will confirm for sure that 
your PhizzyBot is behaving itself. Hook up 
the motor driver board to output port 
$F032 using a ribbon cable, and use the 8- 
bit interrupt switch device constructed in 
Part 4, connected to the $F012 input port 
with a second ribbon cable. Enter and save 
the routine in Listing 1 as motortest.asm 
then download it to your PhizzyB mounted 
atop the PhizzyBot platform. This is based 
on the original interrupt program from 
Part 4. If you then click and release: 


Switch SO — motor 1 (left) backwards 
Switch S1 — motor 1 forwards 

Switch S2 — motor 2 (right) backwards 
Switch $3 — motor 2 forwards 





The PhizzyBot platform with the PhizzyB computer board mounted in position, plus 
the temporary connection of the switched control board. 
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Listing 1 
ORG 
BLDSP 
BLDIV 
SETIM 
LDA $00 
STA [$F032] 

IMP [LOOP] 
LDA [$FO12] 
XOR $FF 
STA [$F032] 
RTI 
.END 

#This is the end of the file 


$4000 
$4FFF 
IRRUPT 


LOOP: 
IRRUPT: 





Clicking switches S4 to S7 (see Fig.4 of 
last month’s constructional article) will 
stop both motors. Thus the PhizzyBot can 
be made to zig-zag around the floor! Fur- 
ther tests can be made using a full 10 feet 
(3 metres) length (no less!) of ribbon cable 
on the interrupt latch board and happily 
the prototype should respond to every 
command, trundling around the floor and 
sounding like a food blender on steroids. 

A variation of the above routine is used 
in the main tutorial article, in which Max 
and Alvin describe how to program some 
fundamental control commands for the 


PhizzyBot. You will probably find it best 
simply to raise the motor platform off the 
bench top for the purposes of this month’s 
tutorial, and it will be adequate, therefore, 
to use the mains adaptor for the PhizzyB’s 
power source at this time. 


HELP IS AT HAND 


If you have any problems related to the 
constructional aspects of the series, you 
can contact the author by E-mail at 
alan@epemag.demon.co.uk or by writing 
to the Editorial address. Don’t forget that 
Max and Alvin love to hear from you too, 
by E-mail to max@maxmon.com. 

And if you’re new to the PhizzyB (where 
have you been that you missed parts | to 4? 
— if you are an ETI reader we extend a very 
warm welcome to you!) we can supply back 
issues of the previous parts —see this 
month’s Back Issues page). 


NEXT MONTH 


Next month, we'll be adding sensory 
switches to the PhizzyBot and will intro- 
duce more computer programming tech- 
niques, using the principles of collision 
detection as a further example of the 
PhizzyB’s versatility as a computer teach- 
ing aid and control system. 





PhizzyB “LITE” 


Undoubtedly some of you reading about our 
phabulous PhizzyBot will be longing to build it 
but have not built the PhizzyB itself — well, you 
don’t have to build the whole shebang in order 
to run our wheely, you can omit a number of 
PhizzyB parts. Here’s a list of what you can omit 
(you can always add them at a later date if you 
wish) 

* 1C5 (32K RAM) and its d.i.!. socket 


* |C7 (memory battery back-up 
controller 


* 1C10 and IC 102 (two display 


drivers) and their d.i.l. sockets 


* BAR101 (status register 10-bit |.e.d. 
bargraph) 

* DUAL1 to DUAL6 (7-segment 
displays) 

* CON1 (50-way boxed header 
connector) 


In this case we believe that a PhizzyB “Lite” 
would cost not much more than half that of a 
fully-populated PhizzyB. 

Please refer to the full components list on 
page 812, November 1998 issue for more 
details. 









Tee) me od TALK 


with David Barrington 


Smoke Absorber 

Extracting a source for the components for the Smoke Absorber 
project should not prove too difficult. The main problems could be 
the infra-red detector, low voltage fan, filter and finger guard. 

Regarding the surface mount devices (SMDs), these are now 
widely stocked by advertisers but you will probably have to buy in 
minimum quantities. You could try Electromail (= 01536 204555) 
or Maplin (limited range). 

The PIS201S passive infra-red detector, with an internal f.e.t. 
amp, was purchased from a Maplin store, code AJ77J. The 12V 
brushless d.c. fan also came from them (code YZ38R, 60mm ver- 
sion), together with the charcoal filled filter pad (code BN91Y) and 
the 60mm square finger guard (code JU23A; two required). The fil- 
ter pad will cost around £10 and comes in a much larger size than 
needed and will have to be cut to size. 

The Sentinel galvanised wire mesh should be stocked by garden 
centres. Once gain, like the filter pads, it will be necessary to pur- 
chase a piece larger than required and cut it down to size. 

The plastic project box came from Maplin, code LFO1B, and the 
surface mount ZVN2106G MOSFET from Electromail, code 274- 
992. The small surface mount printed circuit board is available from 
the EPE/ETI PCB Service, code 223 (see page 220). 

Finally, those readers having access to the Internet and wishing 
to know more about surface mount may like to “visit” the author, Bill 
Mooney, on the web at: www.billssmd.mcmail.com. 


Time and Date Generator 

A few points need to be raised regarding components for the 
Time and Date Generator project. The only listing we have spotted 
for the EL4581 video sync separator i.c. has been Maplin, code 
AJ62S. The rest of the “semiconductor” devices should be gen- 
erally available. 

The PIC16C84-10/P should be the 10 meg version. If you do not 
wish to program your own PIC chip, a ready-programmed 
PIC16C84-10 microcontroller is available from Magenta Electronics 
(@ 01283 565435 or http://www.magenta2000.co.uk) for the 
inclusive price of £5.90 each. Overseas readers add £1 for postage. 

If you do intend to do your own programming, the software list- 
ing is available from the Editorial Offices on a 3-5in. PC-compatible 
disk, see EPE/ETI PCB Service page 220. There is a nominal admin 
charge of £2.75 each (UK), the actual software is Free. For over- 
seas readers the charge is £3.35 surface mail and £4.35 airmail. If 
you are an Internet user, it can be downloaded Free from our FTP 
site: ftp://ftp.epemag.wimborne.co.uk/pub/PICS/timedate. 

You can replace the 2-way jumper links with straightforward bare 
wire links. If you wish to use the “bridging” jumpers, these can be 
ordered from Maplin, codes UL70M (pin jumpers) and JW59P (pin 
strip). The interlocking 2-way 5mm, p.c.b. mounting, right-angle ter- 
minal block should be widely available. The printed circuit board is 
available from the EPE/ETI PCB Service, code 221. 


PhizzyBot 


Casting a quizzical eye over the parts needed to produce Phizzy- 
Bot, our motorised buggy, some of the major items appear, at first 


Everyday Practical Electronics/ETI, March 1999 


sight, as though they could give some readers headaches locating 
a supplier. The relay and motors are likely to be the main culprits. 

The low voltage, 1:5V to 4:5V d.c., Como 430G gearmotor is cur- 
rently being advertised by Magenta Electronics (@ 01283 565435 
or http://www.magenta2000.co.uk) and is listed as MGS (small); 
there is a postal charge. Model shops may stock similar types. 

Turning to the relay. This is from the Fujitsu FBR211 series and is 
currently held by Farnell (270113 263 6311 or http://www.farnell. 
com), code 103-063. 

If you cannot find suitable solid model rubber wheels or an air- 
craft tailwheel at your local model craftshop, we have found that 
Maplin (http://www.maplin.co.uk) can supply them. When order- 
ing quote code WCY94C (4 pack) for the wheels and code LJ61R for 
the tailwheel assembly. 

You will also need the 4-section PhizzyB I/O printed circuit board. 
This is obtainable from the EPE/ETI PCB Service, code 216. 


Auto Cupboard Light 

lf you are unable to find a suitable cord-operated type cupboard 
lamp for the Auto Cupboard Light at your local electrical store, then 
we suggest you use the one listed by Maplin, code KR34M. 

The choice of miniature 6V d.c. relay for this project is important, 
as apart from it being physically identical, if it is to fit on the small 
printed circuit board, it must also have contacts rated at 2A mini- 
mum to handle any switch-on current surge. The one in the model 
also came from the above mentioned source, code FM91Y. 

The author calls-up a mercury filled tilt switch from Maplin, code 
FE11M. However, due to the highly toxic nature of mercury, we 
would suggest readers go for the non-mercury version, code 
DP50E. Both types are obtainable from Maplin. 

A deep-seated lid section is required for the circuit board control 
case and the recommended one used in the model is the ABS plas- 
tic BM12 type listed by the above, code CC82D. No doubt some of 
our excellent components advertisers will be able to come up with 
something similar. The printed circuit board is available from the 
EPE/ETI PCB Service, code 222 (see page 220). 


Wireless Monitoring System-2 

Having investigated any possible buying bugs for the Wireless 
Monitoring System in last month’s Shoptalk, we only have some 
good news to pass on this month. The f.m. versions of the trans- 
mitter and receiver modules are also stocked by the companies 
mentioned last month. 

We understand that Radio-Tech (@ 01992 576107 or 
htpp://www.radio-tech.co.uk) are presently running a special offer 
on Radiometrix modules. They are offering a free additional trans- 
mitter module with every order placed for a pair of f.m. modules. 
We suggest you contact them to see if it applies to this month's f.m. 
adaptor circuits, quote reference EPE-RM1. 

Those readers unable to program their own PICs can purchase 
ready-programmed PIC16C71s for the Transmitter and Receiver 
from Magenta Electronics (a 01283 565435 or http://www.magen- 
ta2000.co.uk) for the inclusive price of £5.90 each (overseas add 
£1 for p&p). There are two versions of the Transmitter software: one 
for the Tilt sensor, and one for the Temperature sensor. Please indi- 
cate version(s) required. 

The f.m. adaptor p.c.b.s come with the main a.m. printed circuit 
boards. See the EPE/ETI PCB Service page 220 for prices. 
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PRACTICALLY SPEAKING 


Robert Penfold looks at the Techniques of Actually Doing it! 


Nic: panel mounting com- 
ponents are very easy to fix in 
position, and in the majority of cases 
a single fixing hole of modest 
diameter is all that is required. 
Inevitably there are a few com- 
ponents that are more difficult, and 
this is usually due to their large size 
and the large mounting holes that 
they consequently require. 

In this month’s article we will con- 
sider some of the numerous ways of 
dealing with large panel cutouts. There 
is a wide range of tools available for 
carving large pieces out of metal and 
plastic panels, but provided you are in 
no great hurry, some simple and inex- 
pensive tools will suffice. 

Moving coil panel meters remain 
quite popular for use in home con- 
structor projects, and they are a good 
example of a component that has 
unusual mounting requirements. The 
standard mounting arrangement for 
a normal moving coil panel meter 
having a front plate of about 60mm by 
45mm is shown in Fig. 1. 

The four small mounting holes are 
for the threaded rods built into the 
meter itself. The meter should be 
supplied with matching washers and 
fixing nuts. There is no difficulty in 
marking the positions of these as they 
are simply at the corners of a square 
having 32mm sides. 


Getting the Needle 

The large (38mm dia.) cutout ac- 
commodates the body of the meter, 
and its centre is at the middle of the 
square. This cutout has to be made 
quite accurately, since the meter will 
not fit if it is fractionally undersize, and 
it will tend to engulf the four smaller 
holes if it is made slightly too large. 

There is an obvious problem in 
making a hole of this size, which is 
larger than normal methods of drilling 
can accommodate. The cheap way of 
attacking any large cutout, whether 
regular or irregular in shape, is to use 
a miniature round file. For obvious 
reasons, these are also known as 
“needle” files. 

One or two of these files or even a 
complete set of assorted shapes and 
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sizes is something that you should 
buy sooner rather than later. While 
files do not represent a quick way of 
making large cut-outs, they do at least 
provide you with a means of making 
virtually any required hole no matter 
how large or irregular in shape. 

The best needle files for making 
cutouts are “Abrafiles’’. These can 
sometimes be a bit difficult to track 
down, but they will probably be 
available from at least one of your 
local DIY superstores. 


= 


32mm 


3mm De 


Fig.1. Mounting holes for a panel 
meter look easy enough, but a 38mm 
dia. hole can be awkward to produce. 


Their main claim to fame is (literally) 
their flexibility, and these files can be 
bent to reach inaccessible places. This 
ability is probably of no great impor- 
tance in the current context, and the 
bigger asset is their coarseness, which 
enables them to cut relatively quickly. 
You can obtain an Abrafile that fits into 
a special frame that looks rather like a 
coping saw. 

Cutting quickly and accurately with 
one of these is very easy, and the 
ability of the blade to cut in any 
direction makes life much easier than 
using a fretsaw or coping saw. On 
the other hand, the frame prevents 
the tool from making holes towards 
the middle of large panels, whereas 
simple needle files can make cuts 
just about anywhere in any panel. 


Don't Fret 
lf you have a fretsaw or a coping 
saw it is worth 


giving it a try 
when making 
large cutouts. 


There are blades 


specifically for cutting. metal 
and plastic, but virtually any 
coping/fretsaw blade seems to cope 
with aluminium and plastic panels 
quite well. 

With any of these filing and sawing 
methods it is necessary to drill a 
hole of about three millimetres in 
diameter first, and then work out- 
wards from this starting point. 

Patience is important with any 
creative hobby, but is especially im- 
portant when cutting anything. Go at 
things like the proverbial “bull in the 
china shop” and you will at best 
make a mess of the job, and at worst 
you will injure yourself. 

Even if you are very skilful at using 
saws and files, it is still advisable to 
cut just inside the line marking the 
required cutout. A file can then be 
used to carefully enlarge the cutout 
to precisely the required size and 
shape. Provided suitable time and 
care is taken over the exercise, 
even those who are “practically- 
challenged’”” should find that this 
method enables them to produce 
some quite neat and accurate results. 

The importance of good accuracy 
is something that varies from job to 
job. In the case of something like a 
panel meter there should be no 
major problem provided the main 
mounting hole is not made so large 
that it does not leave anywhere for 
the four smaller ones. If necessary, 
the meter will cover a multitude of 
sins when it is fixed in place. 

With some components, such as 
push-fit rocker switches, there is 
practically no margin for error. Make 
the cutout fractionally too small and 
the switch will not snap into place. 
Make the hole slightly too large and 
the switch will be a very obvious 
loose fit, and may refuse to stay 
in position. With any push-fit com- 
ponents it is a good idea to make the 
mounting hole slightly too small 
initially, and to then gradually enlarge 





The four main parts of a chassis punch (above). The cut- 
ting blade (second right) is forced through the panel and 
into the die (second left). This produces very neat and 
accurate results. 

(Left) The frame version of the Abrafile (top) and the 
standard version (middle) provide an inexpensive means 
of handling practically any cutout. The miniature round 
file (bottom) is equally versatile, but can be quite slow. 
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it until the component fits into place 
properly. 


Ring Around 

When using needle files that have 
fine blades it can take a very long 
time to make large cutouts. There is 
a simple but effective way of speed- 
ing things up, and this is to drill a ring 
of 3mm to 3-5mm diameter holes just 
inside the perimeter of the required 
cutout. 

The holes should be about 4mm or 
5mm apart so that there is a small 
gap between them, but the gap 
should be kept quite small. The 
needle file is then used to join up the 
holes and complete the cutout. 

Most of the material is removed by 
the drilling, which does not take 
long despite the large number of 
holes involved. This leaves relatively 
little to do with the needle file and 
greatly speeds things up. The resul- 
tant cutout will probably have some 
rough edges, but it will not take long 
to file it out to a hole of the correct 
size having a neat finish. 





Quick Cuts 

Where a large round mounting 
hole is required, such as for a panel 
meter or a loudspeaker, there are 
quick ways of making the hole. A 
chassis punch is a tool that makes 
the ‘‘cleanest” holes, and it is also 
very quick. It consists of four main 
pieces, see photograph. 

A small guide hole is drilled in the 
panel, and a bolt with the circular 
cutting blade attached is fitted into 
this. A nut and a short metal tube 
are then fitted onto the bolt on the 
other side of the panel. The bolt is 
tightened with the aid of an Allen key, 
forcing the cutting blade through the 
panel and into the tube. In doing so it 
punches a round hole in the panel. 

In fact there are chassis punches 
that produce rectangular holes, in- 
cluding some that are designed to 
produce accurate holes for push-fit 
switches. Unfortunately, the relatively 
high cost of chassis punches makes 
them impractical for one-off or very 
occasional use, and you will probably 
only use the round variety. 


In The Hole 

A chassis punch is fine for holes of 
up to about 30mm in diameter, but 
larger sizes are difficult to obtain and 
it can be difficult to use them with 


anything more than thin aluminium 
panels. For larger holes a “hole-saw” 
is a better option. 

This is basically just a saw blade in 
the form of a ring, plus a mandrel 
that enables it to be mounted in a 
hand drill or power drill. The mandrel 
includes a drill bit that produces a 
guide hole of a few millimetres in 
diameter. The blade then comes into 
action and produces the main hole. 

The blades are quite thick, which 
means that quite a lot of material 
is removed when cutting the hole. 
However, with a power drill on a 
slow setting it does not take long to 
produce holes having diameters of 
around 30mm to 60mm. Provided the 
saw is not seriously worn, the holes 
should be quite “clean” and neat. 

There is an obvious limitation with 
hole-saws and chassis punches in 
that each one can only produce one 
size of hole. Buying several tools of 
either type individually can be quite 
expensive, and it is worth consider- 
ing one of the sets of popular sizes 
that are available. Although the tools 


in these sets are not usually of 
the highest quality, they seem to 
be adequate for dealing with the 
aluminium and plastic panels en- 
countered in project construction. 

Unless you have proper workshop 
facilities and high quality tools it is 
advisable not to try making large 
cutouts in steel panels. Tools that cut 
through softer materials with no dif- 
ficulty will usually need a lot of 
lubrication in order to cut through 
steel, and may break under the strain. 

There is an inexpensive alterna- 
tive to chassis punches and _ hole- 
saws in the form of hole cutters, 
or “tank” cutters, as they are also 
known. Tools of this type are avail- 
able from most DIY superstores. 

A hole cutter is a bit like a hole- 
saw, but with only one tooth on the 
end of an adjustable arm. By adjust- 
ing the effective length of the arm 
it is possible to produce holes from 
typically about 25mm up to around 
120mm in diameter. 

These tools are very quick and 
effective, but a few points need to 
be borne in mind when using them. 
First and foremost, they are on/y in- 
tended for use in a hand brace, and 
should not be used in power drills. 
They are designed to operate at very 
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low speeds, and do not even work 
properly using most hand drills. 

They are just about usable with 
a heavy-duty hand drill set to its 
slower speed, but only when used to 
make holes of up to about 40mm 
in diameter. A brace gives the best 
results and enables large holes to be 
handled with ease. 

A hole cutter is surprisingly fast 
even when cutting very large holes, 
but it does not produce neat results. 
A substantial amount of filing is 
usually required in order to “clean” 
the hole, and the hole therefore 
tends to grow. Consequently, it is 
necessary to cut a hole one or two 
millimetres smaller than the required 
size to allow for this “inflation”. 


Cheating 

Where possible, you may prefer to 
avoid large cutouts. In most cases 
this is not possible, but with min- 
iature loudspeakers there is an alter- 
native to the “text book” approach. 

Normally the panel is drilled with a 
hole that is slightly smaller than the 





(Above) Hole-saws produce neat results and are quite 
fast. They work best in a power drill set to a slow speed. 
(Left) A reamer can turn a small hole into a larger one, up 
to about 30mm. The tank cutter (right) can handle holes 
having diameters from around 25mm to 120mm. 


overall diameter of the loudspeaker, 
and some speaker cloth or fret is 
then glued in place behind the 
cutout. It is very unusual for 
miniature loudspeakers to have any 
provision for screw mounting, and 
they invariably have to be glued in 
place on the speaker material. 

Any good quality general-purpose 
adhesive should do this well enough, 
but glue-guns are now remarkably 
cheap and offer the quickest means 
of handling jobs of this type. 
Avoid smearing adhesive onto the 
diaphragm of a speaker as this could 
seriously impair its performance. 

The alternative to the conventional 
approach is to drill a matrix of small 
holes in the panel to form a simple 
speaker grille. The loudspeaker is 
then glued in place onto the panel, 
behind the matrix of holes. 

Making a neat job of this is trickier 
than you might think, and it is a job 
that needs to be given due care and 
attention. It is best to drill small guide 
holes first and then enlarge these to 
the required size. An advantage of 
this approach is that it should leave 
the panel quite stiff and strong. 

Making large cutouts in small 
panels can cause serious 
weaknesses and is best avoided. 
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NEW SPECIAL OFFERS 


Amiga genlock pcb (uncased) for titling videos it has —rateS).... eee sects vseeeseseeeetersessereteeeseteeceeenes 

a 23pin D lead to plug into the computer and pcb ane offers please check for availability stick of 4 
pins for composite video in and out. When no video 42x16mm nicad batteries 171mmx16mm dia _ with red & 
input is connected the normal computer display is black leads 4.8V............cccccceccccesceeseeuseesteseeneeneensees £5.95 
shown on the composite video out when the video 5 button cell 6V 280mAh battery with wires (Varta 
input is added the white areas on the screen are 5x250DK)..........cc ec eccccccceseteeseeseeeteeeecteeseeereeeeseeaes £2.45 
replaced by the video image. The pcb is powered Orbitel 866 battery pack 12v 1.60AH contains 10 sub C 
OMG COMIDURO iri sie sis iat s Saa sis aedeatsiscons £19.98 cells with solder tags (the size most commonly used in 
WATCH SLIDES ON TV “Liesgang diatv” automatic cordless screwdrivers and drills 22 diax42mm tall) it is 
slide viewer with built in high quality colour tv easy tocrack open and was manufactured in 1994 
camera, composite video output with a BNC plug. In oo... £8.77 each or 110.50 per box of 14 
very good condition with few signs of use.... £108.00 BCI box 190x106x50mm with slots to house a pcb the lid 
Board cameras all with 512x582 pixels 4.4x3.3mm___contains an edge connector (12 way 8mm pitch) and 
sensor with composite video out. All need to be screw terminals to connect in wires and 5 slide in cable 
housed in your own enclosure and have fragile €x-  DIANKS oo... eee ccs cseeerecsenecsesenstneeeteeeteeatees £2.95 
posed surface mount parts and require 10 to 12vdc 7/segment common anode led display 12mm............. £0.45 
power supply. GaAs FET low leakage current $8873 £12.95 each 
47MIR_ size 60x36x27mm with 6 infra red leds £9.95 10+ 7.95 100+ BC547A transistor 20 for £1.00 
(gives the same illumination as a small torch would) | SL952  UHF Limiting amplifier LC 16 surface mounting 
abe Asisagdcdantudiat cakeaeot ae eke ceeeeuee’ £50.00+vat =£58.7540 package with data sheet... cece eeteeseeseeeeter ee 1.95 
MP size 39x38x23mm spy camera with a fixed DC-DC convertor Reliability model V12P5 12v in 5v 
focus pin hole lens for hiding behind a very small 200ma out 300v input to output Isolation with data....£4.95 
TONGS. oi. osenxi sg ccoReir eae RTE £57+vat=£66.98 each or pack of 10 £39.50 

40MC size 39x38x28mm camera for 'C’ mount lens Airpax A82903-C large stepping motor 14v 7.5° step 
this gives a much clearer picture than with the small 27ohm 68mm dia body 6.3mm shaft 

WOIISOG hic ciitc.22< cass kos sanguinea Danse cuneate a Ma NO Ae Net Sea Rak SR ARR £8.95 or £200.00 for a box of 30 
Standard 'C’ mount lens F1.6 16mm for 40MC_ Polyester capacitors box type 22.5mm lead pitch 0.9uf 
ERR DO PNR ESAS SEIS EL £26.43+vat=£31.06 250vdc 18p each 14p 100+ 9p 1000+ 1uf 250Vdc 20p 
Waterproof camera with — stylish tilt & each,15p 100+,10p 1000+ 

swivel case £92.76+vat=£109.00 or Polypropylene tuf 400vde (Wima MKP10) 27.5mm pitch 
10+ £89.32 + vat =£104.95 32x29x17mm case 75p each 60p 100 + 

DTA30 Hand held transistor analyser it tells you Philips 123 series solid aluminium axial leads 33uf 10v & 
which lead is the base, the collector and emitter and 2.2uf 40v 40p each, 25p 100+ 

if it is NPN or PNP or faulty. _HMA20 hand held Solid carbon resistors very low inductance ideal for RF 
MOSFET analyser identifies gate drain and source circuits 270hm 2W, 680hm 2W 25p each 15p each 100+, 
and if P or Nchanne!l DTA30 & HMA20 we have a range of 0.25w 0.5w 1w and 2w solid carbon 
Shwdlake iyi busduvdyilnsestieg eRRR URE aie ae £38.34 each resistors, please send SAE for list. 

DCA50 component analyser with Icd readout iden- MX180 Digital multimeter 17 ranges 1000vde 750vac 
tifies transistors mosfets diodes & LEDs lead or 200mA transistor Hfe 9v and 1.5v_ battery 
COMMECHIONS.....-3.0.scassfpecdsgswootsbesincatnuberl tea teaeyes SOO G AOR G. .502iiscsbiseccceenacareseguganaie taseebaa lie tabooeemai tess aau dain £9.95 
Speaker cabinets 2 way speaker systems with Hand held ultrasonic remote control...............c:cceee £3.95 
motorola tweeters CV2486 gas relay 30x10mm dia with 3 wire terminals will 
speaker dia 15° 12" also work as a neon light 

power rating 250WRMS_ 175WRMS ' REO WE PU WM 1252s 035; oh haaven vaca vibe uaceevs oye 20p each or £8.50 per 100 
impedance 80hm 80hm 80hm Varbatim R300NH Streamer tape commonly used on nc 
freq. range 40hz-20khz 45hz-20khz 60hz-20khz machines and printing presses etc. it looks like a normal 
sensitivity(1W/1M) 97dB 94dB 92dB cassette with a slot cut out of the top ...£4.95 each (£3.75 
size in mm 500x720x340450x640x345 315x460x230 100+) 

weight 21.1kg 16.8kg 7.4kg Heatsink COMPOUNC TUDE... ..ccssccsseserrcetceresseeceses £0.95 
price each for black HV3-2405-E5 5-24v 50mA regulator ic 18-264vac input 8 
vinyl coating £139.95 £99.99 £54.94 pin DIL package............e cee £3.49 each (100+ 2.25) 


grey felt coating _ £159.97" £119.97" £64.99 All products advertised are new and unused unless other- 

Be not ae AF sane oti hag wil past wise stated. Wide range of CMOS TTL 74HC 74F Linear 
wer amplifiers rac unt with gain c 

STA150 2x160Wrms (4ohm load) 14kg £202.11 Sansa te batteries, capacitors, tools 

Nee: 2x190Wrms (4ohm load) 11kg = £339.00 pigase add £1.95 towards P&P (orders from the Scottish 

STA900 2x490Wrms (4ohm load) 15kg_ £585.00 Highlands, Northern Ireland Isle of Man, Isle of Wight 

LEDs 3mm or Smm red or green .. 7p each yellow ang overseas may be subject to higher P&P for heavy 

11p each cable ties 1p each £5.95 per 1000 £49.50 items).VAT included in all prices. 

per 10,000 

Rechargable Batteries ‘ 

AA(HP7)500mAH £0.99 AA 500mAH with solder tags £1.55 

AA 950mAH £1.75 C(HP11) 1.2AH £2.20 JPG ELECTRONICS 

C 2AH with solder tags £3.60 D(HP2) 1.2AH £2.60 276-278 Chatsworth Road 

D 4AH with solder tags £4.95 PP3 8.4V 110mAH £4.95 Chesterfield S40 2BH 

1/2AA with solder tags £1.55 Sub C with solder tags £2.50 AAA ; ‘ 

(HP16) 180mAH £1.75 1/3 AA with tags (philpsCTV)<1.95 AA MAmes detan toon te wih 46)550950 

Nickel Metal Hydryde AA cells high capacity with no 1 ) ax: ( ) 

memory. If charged at 100ma and discharged at 250ma or Callers welcome 9.30am to 5.30pm 

less 1300mAH capacity (lower capacity for high discharge Monday to Saturday 
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BASIC Stamps- gs. Scenix 

@ Re-Programmable ee. = @ Fastest 8-bit micro 
@ BASIC language tes — @ 50MIPS 

@ RS232 Serial ports é @ Flash Eprom 

@ 8 or 16 I/O lines @ 18/28 pins 

@ SPI/DTMF ™ @ PIC16C5x 

@ Fast development pin replacement 


Serial LCDs 

@ RS232 Serial interface 

@ 2x16 to 4x40 

® Simple 3-pin connection 

@ Integral Keypad option 

@ Large Numerics option 

@ Driver chips available for OEM use 


Robotics 
@ Humanoid 
@ 5-Axis Arm 


3-Axis Machine 
@ Stamp 2 based 

@ Drills PCBs 

@ 3-Axis movement 
@ Stepper drive 


@ 4 thou resolution 
@ Win 3.1 Servo Controller 


@ Control up 
to 8 servos 


ge aoe IR Decoder 
Commands 
@ Uses any remote 
@ 7 digital outputs 
@ Toggle/momentary 
@ Re-Programmable 


software 








ISTANCE 
LEARNING COURSES in: 


Analogue and Digital Electronics 
Circuits, Fibres & Opto-Electronics 
Electronic Testing & Fault Diagnosis 
Programmable Logic Controllers 
Mechanics and Mechanisms 

GCSE and BTEC Mathematics 


Courses to suit beginners 

and those wishing to update 

their knowledge and practical skills 
Courses are delivered 

as self-contained kits 

No travelling or college attendance 
Learning is at your own pace 
Courses may have 

BTEC Certification and Tutoring 





For information contact: 

NCT Ltd., P.O. Box 11 

Wendover, Bucks HP22 6XA 

Telephone 01296 624270; Fax 01296 625299 
Web: http://www.nct.ltd.uk 
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This month’s roundup of readers’ queries and comments follows up with 
more information on electret microphones, a quick capacitor check with 
ohmmeters and some pointers for using variable regulators. 


E he QUESTION of using variable voltage 
regulators to produce simple power 
supplies crops up from time to time. 
Here’s a query from G. A. Wilsher of 
Teddington, Middlesex. 


Regulators sum it up 

I have been waiting patiently for a 
‘‘decent’’ Bench Power Supply unit to 
appear when I came across the variable 
regulator LM338 which will produce an 
output from 1:2V to 32V at SA, and this 
would give me exactly what I’m looking 
for. Although I could manage such a 
design on stripboard I would appreciate 
some guidance. 

I happen to have a transformer with 
bridge rectifiers and smoothing capacitors 
which produces 50V_ d.c. The LM338 
specification states that the difference 
between input and output voltages should 
not exceed 35V. What are the implications 
of this? Second, I can see that two 
resistors are required to set the voltage. 
How does one calculate their values? 


Three-terminal regulators are simple 
and convenient to use ‘‘on_ paper’’ 
but there are one or two drawbacks 
to consider, especially at the higher 
voltages/currents you are hoping to 
provide. 

I’m not sure that stripboard would be a 
suitable medium on which to construct a 
reliable high current design. You might 
consider assembling with old-fashioned 
tag strips or “‘turret board’’, using heavy 
gauge solid core wires for interwiring, 
which should be kept as short as possible. 
_A simple point-to-point design will cope 
admirably with higher currents as well as 
having a higher mechanical strength than 
anything you could make with stripboard. 

The output ratings of your transformer 
are not quite clear, so here are a few points 
to bear in mind. Transformer manufac- 
turers normally rate secondary voltages 
and currents assuming only a_ simple 
resistive load is used at the maximum 
permissible current of the transformer. 
This has two implications: first, due to its 
regulation the secondary voltage will rise 
at /Jower currents, so allowances must be 


made for this (when specifying the rectifier 
and smoothing capacitor voltage ratings). 

Second, although makers specify ratings 
assuming a resistive load, in a full-wave 
rectified power supply the load is more 
complex than that — we are placing 
rectifiers and a very large smoothing 
Capacitor across the secondary winding. 
The effect is that we find currents flowing 
in the secondary circuit higher than those 
found in an ordinary resistive circuit. 

As a good rule of thumb, the trans- 
former secondary current figure should be 
derated by about 40 per cent in such cases. 
A 5A transformer (for example) should 
only be expected to safely supply about 3A 
total load current in a full-wave power 
supply, see Fig. 1. 


12V RMS 
T1 5A 





Furthermore, that SA secondary current 
is only valid when a simple resistive load 
is used as shown. Ideally your own trans- 
former must be capable of providing 8-3A 
on full load, but to be realistic you are 
limited by what you can buy off-the shelf 
or happen to have available anyway. 


Regulations 

Looking at the regulator itself, a 
guaranteed way of destroying such a 
device is to exceed the input-output 
voltage, so well done for highlighting this 
parameter! Incidentally my National Semi- 
conductor data book specifies 40V as the 
maximum input-output differential. 

This input-output voltage rating is the 
maximum difference in voltage which is 


D1 TO D4: 
FULL WAVE 


Ti 12VRMS 
5A 
RECTIFIER 


SMOOTHING 
CAPACITOR 


Fig.1. Transformers must be derated when full-wave bridge rectifiers and smooth- 
ing capacitors are used. Makers’ ratings usually assume 2 resistive load. 


The term root-mean-square (r.m.s.) is 
applied to alternating voltage and current 
values, including the ratings of trans- 
formers. Root-mean-square values are 


useful as a way of comparing a.c. 


voltages and currents against d.c. equiv- 
alents. 

An alternating voltage of say 12V r.m.s. 
placed across a fixed resistor will produce 
the same heating effect (power dissipation) 
as would a voltage of 12V d.c. (Multiply- 
ing the r.m.s. value by 1-414, the square 
root of 2, tells us the peak value of the 
alternating voltage.) 

In the example of Fig. 1, the transformer 
shown will have a manufacturer’s secon- 
dary voltage rating of 12V r.m.s. at 5A 
output. The voltage will tend to increase 
when the load curent is reduced, and a 
value of nearer 16V or so off-load would 
not be surprising. 
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FIXED 
REFERENCE 
VOLTAGE 


Fig.2. A simple pre-regulator may help 
avoid excessive input-outout voltage 
appearing across variable regulators. 
D1 and D2 are the Zener diodes. 
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permitted between the input and the output 
pins of the regulator. A bench power sup- 
ply is likely to be subjected to some rough 
treatment, and it is quite easy to overlook 
the implications of this rating. 

If the input voltage is known to be, say, 
30V d.c. maximum then if the power sup- 
ply output was shorted to OV, the entire 
voltage will appear across the device. No 
harm will be done at 30V and the device 
will current limit. 

If for some reason the input voltage 
rises to say 5OV or more then clearly the 
input-output voltage would be exceeded 
and you risk destroying the device. Hence 


you ought not to directly use your trans- 
former to produce a variable design with 
the LM338. One work-around is to use a 
form of ‘‘pre-regulator’’ which clamps the 
input voltage to a safe fixed value. 

A simple Zener diode with an external 
pass transistor might be suitable (see Fig. 2) 
provided the tolerances are not too wide. 
You can combine Zener diodes and also 
‘‘iack up’’ the voltage with ordinary for- 
ward-biased rectifiers using some trial and 
error if necessary. The output voltage seen 
at the transistor emitter (e) is one diode drop 
lower than that appearing at the base (b). 
Remember to select a transistor with a high 
enough collector current rating. 


Doing your Sums 

Your second question relates to the cal- 
culation of the resistor values. The formula 
is just a derivation of that for a potential 
divider. A typical three terminal variable 
regulator is shown in Fig.3. 

A reference voltage Vier is developed 
across the resistor R1 and by applying ordi- 
nary potential divider theory we can say: 


RI 
V of = —— XV 
ref (R1+R2) out 


_Vrer (R1 + R2) 
RI 


or Vour = Vrer (1 + R2/R1) 


SO Vout 


A value of 1-25V is a nominal value for 
the reference voltage. A value of 240 ohms 
is typically used (220 ohms will be fine) 
for Rl, which allows about 5mA to flow 
through the resistor chain. A further 50WA 
(Iaqj) flows out of the adjustment pin to OV, 
but for most purposes it is not often neces- 
sary to consider this any further. 

One final aspect of your proposed power 
supply is that you should allow for a 
suitable heatsink on the LM338, and it is 
here where the plan may fall down. Whilst 


MAXIMUM INPUT-OUTPUT DIFFERENTIAL 
VOLTAGE - SEE MANUFACTURER'S DATA 


1.25V TYPICAL 


Fig.3. Calculating the output voltage 
from a variable voltage regulator. A 
typical value for Vyor IS 1°25V. 
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the device is protected from thermal over- 
load, it does mean that if you are to enjoy 
maximum current outputs then some sub- 
stantial heatsinking will be required, other- 
wise the device will thermally-limit in 
extreme cases. 

Unfortunately, it is not possible to calcu- 
late the heatsink’s thermal resistance until 
the power dissipation of the regulator is 
known. It is precisely because of ther- 
mal efficiency problems with such designs 
that switched-mode power supplies are 
preferred. 


Electret microphones 


Last month I described the composition 
of a typical electret microphone capsule, 
and went off in search of the mysterious 
transistor contained within. My thanks to 
Barry Taylor who adds further interesting 
comments and describes the electret effect 
in more detail: 

I would guess that the transistor labelled 
K596 is probably a 2SK596 as I have 
frequently come across devices from the 
Far East that omit the first two characters 
(esp. on TO92 packages). K indicates an 
n-channel f.e.t. or MOSFET. You say that 
Motorola suggest a 2N5484 but according 
to my sources this is nota MOSFET but an 
n-channel j.f.e.t. | regret that I can't find 
any listing of a 2SK596 though. 

You make no mention of the meaning 
of the word ‘‘electret’’, which could imply 
that the variation in capacitance directly 
produces the af. output. This is not strictly 
true even though it is easily demonstrated 
that tapping a length of screened cable con- 
nected to a high input impedance amplifier 
will produce a noise on the output. Electret 
material, which is a fluorocarbon polymer, 
can be given an electrostatic charge which 
lasts almost for ever. 

If an electret material is used as the 
diaphragm (with one side metallised of 
course) in a microphone together with a 
rigid back plate then a capacitor is formed 
with constant charge Q. Sound pressure will 
cause the diaphragm to vibrate and thus the 
capacitance to vary. Since the charge is 
constant and as V=Q/C the result is a 
voltage proportional to the sound pressure. 

The f.e.t. simply acts as an impedance 
converter and this must be (as you found 
only one resistor) configured as a common- 
source amplifier which, given a_ suitable 
jf.e.t., doesn't need a source resistor if the 
input signal is small. So, 1 would guess that 
the resistor you destroyed was a gate to 
source resistor with a value of possibly tens 


of megohms. I'd be interested if anyone can — 


confirm this surmise of mine about the f.e.t. 

Professional condenser microphones 
generally do not use electret materials. The 
diaphragm is a metallized polymer film 
polarised by 48V d.c. via a 1G ohm resistor 
which results in a virtually constant charge. 
The polarising voltage is fed to the 
microphone via a ‘‘phantom’’ power supply 
from the mixer which also powers the 
built-in impedance converter. 

It is true that the “‘2N’’’or °‘2S’” 1s 
commonly omitted from the nomenclature 
printed on the device. My first thought was 
also that the mysterious transistor was a 2N 
or 2SK type but further research drew a 
blank (as you found yourself). A device 
type KSK596 is listed by Motorola but 
there was no data available. I rechecked the 
National Semiconductor web sites as des- 


cribed last month, and this bounced over to 
the Fairchild web site. 

I finally obtained the data sheet which 
states ‘N-Channel RF amplifier’? so I’m 
none the wiser. In retrospect | would concur 
that it’s probably a junction f.e.t. but hope- 
fully I can be forgiven my near miss! 

Back to my groaning bookshelves and 
my Dictionary of Electronics defines 
‘‘electret’’ as the electrical analogue of a 
permanent magnet. It is a dielectric body 
with separate electric poles and a stable 
existence. The metallic disk I alluded to is a 
synthetic dielectric film, metallised on one 
face. 

1 agree that there is a dearth of 
information about electrets, which is what 
prompted the article to start with, but a 
quick look at several microphone 
manufacturers’ web sites did reveal 
interesting information including more on 


‘‘phantom’’ power supplies. Try 
www.sennheiser.com and 
www.shure.com. I also found = an 


enthusiastic web page on 
www.mpage.demon.co.uk/electret.htm. 
Thank you for filling us in with the extra 
information! 


Quick cap check 

I would like to know how to check a 
capacitor both out of board and in-board, 
to determine whether the capacitor is leak- 
ing or otherwise faulty. 


So asks Siva Pathmanathan (by E- 
mail). It is straightforward to check larger 
capacitors just by using an ordinary multi- 
meter set to a high resistance range. A 
moving coil meter is possibly better for this 
experiment. 

By clipping the test leads to an 
electrolytic capacitor, the resistance reading 
will briefly be seen to fall as the capacitor 
will charge up through the meter’s internal 
battery. The meter’s black lead is in fact 
positive (the reverse is true on digital 
multimeters, which have a much higher 
impedance), so by touching this to the 
capacitor’s positive lead, the needle ‘‘blip”’ 
will be seen. 

With lower value capacitors, probably 
the best you can hope for is to check for a 
shorted capacitor, which will show as a low 
resistance. 

Checking a capacitor in-situ isn’t reliable 
because other components in the same cir- 
cuit may affect the readings. In any case, 
definitely do not check while power is ap- 
plied to the circuit, and remember to dis- 
charge the capacitor to start with, using 
a low-value resistor for larger electrolytic 
capacitors if necessary. 


CIRCUIT THERAPY 


Circuit Surgery is your column. If 
you have any queries or comments, 
please write to: Alan Winstanley, Circuit 
Surgery, Wimborne Publishing Ltd., Allen 
House, East Borough, Wimborne, Dorset, 
BH21 1PF, United Kingdom. E-mail 
alan@epemag.demon.co.uk. Please indi- 
cate if your query is not for 
publication. A personal reply 
cannot always be guaranteed 
but we will try to publish 
representative answers 
in this column. 
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25% discount for EPE readers 


Advertisement 


on a 10MHz function generator 





Features 


@ 0-1Hz-10MHz, 8 ranges plus variable 
@ Sine, square, triangle, pulse, sawtooth 
@ 50 ohm output 

e TTL output 

@ 20mVpp to 20Vpp from 50 ohm output 
e External frequency modulation/sweep 
@ Pulse width modulation 

@ Duty cycle adjustment 

@ Offset adjustment 

@ Short circuit protected 

@ Service manual available 


as 


Vann Draper Electronics Ltd 
The test & measurement specialists 
www.vanndraper.co.uk 


H6000 £149 including vat & delivery 


Vann Draper is offering over 25% discount to 


readers of Everyday Practical Electronics on their 
H6000 functon generator. 


The H6000 function generator normally sells for 
£198.58 but for readers of EPE the price is 
just £149 fully inclusive of vat & delivery. 


The function generator is supplied ready to use 
complete with mains lead, operating manual and 
a 12 month guarantee. 


Use this coupon for your order 


Please supply me: 
aes H6000 function gen(s) at £149 inc vat & del 
ere Service manual(s) at £15 inc vat & del 


| 
| 
| 

| Name: 

To order simply post the coupon to Vann Draper : Address: 

Electronics Ltd at Unit 5, Premier Works, Canal Street, | 
South Wigston, Leicester LE18 2PL. 
Alternatively tel 0116 2771400, or fax 0116 2773945 | 
or email sales@vanndraper.co.uk | 

| Tel no: 
yo | 
Key specifications | 

Frequency range :0:1Hz-10MHz, 8 ranges + variable | Total £ 


Frequency accuracy 
Output waveforms 
Output impedance 


OdB amplitude : 2Vpp - 20Vpp no load | Card type: 

—20dB amplitude : 200mVpp - 2Vpp no load | Card No: 

—40dB amplitude — : 20mVpp- 200mVpp no load 3 Expiry date: chan tee Kv 

TTL output : Capable of driving 20 TTL loads beds 

Sinewave distortion  : <1% (at <200kHz) | Signature: 

Square rise & fall : <20ns | Overseas readers can still obtain this discount but carriage 
| 


Power requirements 
size & weight 


: +/—5% of full scale 
: Sine, square, triangle, pulse, sawtooth 
:50 ohm +/-5% 


: 240Vac 50/60Hz (Optional 120Vac) 
: 203 x 195 x 75mm, 1100g 


Cheques payable to Vann Draper Electronics Ltd 
. or debit my visa, mastercard or switch card: 


charges vary according to country. Please telephone, fax, 


; email or write to Vann Draper. 


Gemees  e e e e e ee es eeeeeeees eeeeeeeeeeeeee ee ee e ed 


~ 
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Everyday Practical Electronics are pleased to be able to offer all readers thes 


ELECTRONICS CD-ROME 


ELECTRONIC DIGITAL ELECTRONICS 
CIRCUITS & by Mike Tooley 
APPLICATIONS COM PON ENTS Digital Electronics builds on the knowledge of logic gates 







ON ONE + THE PARTS ual in og pn dealer? & “i lhe ogi 
users through the subject of digital electronics up to the 
GALLERY operation and architecture of microprocessors. The virtua 
by Mike Tooley laboratories allow users to operate many circuits on 
EL=CTRONIC CIRCUITS & COMPONENTS nor: 
Electronic Circuits & Components come SAE Pyndrancitals Reser | fon 2 | FUNDAM ENTALS 





provides an introduction to the 
principles and application of the 
most common types of electronic 
components and shows how they 
are used to form complete circuits. 
The virtual laboratories, worked ralic 
examples and pre-designed circuits monostable action and circuits, ¢ 
allow students to learn, experiment el ets <n PRUE OS: SBA bistables — including JK and D-t) 
and check their understanding as ‘ Gee Fe ee eit otk kugaicee te. na flip-flops 








Fundamentals introduces the 
basics of digital electronics 
including binary and hexadecimé 
numbering systems, ASCII, basi 
logic gates and their operation, 





they proceed through the sections 
on the CD-ROM. Sections on the COMBINATIONAL 
disk include: LOGIC 


Fundamentals: units & multiples, 
electricity, electric circuits, 
alternating circuits. 

Passive Components: resistors, 
capacitors, inductors, transformers. 
Semiconductors: diodes, 
transistors, op.amps, logic gates. 
Passive Circuits 

Active Circuits 


THE PARTS GALLERY 


Many students have a good 
understanding of electronic theory 
but still have difficulty in recognising 
the vast number of different types of 
electronic components and symbols. 
The Parts Gallery helps overcome 
this problem; it will help students to 
recognise common electronic 


Multiple gate circuits, equivalent 
logic functions and specialised |¢ 
functions such as majority vote, 
parity checker, scrambler, half a 
full adders. Includes fully interac 
virtual laboratories for all circuits 


SEQUENTIAL LOG 


Introduces sequential logic 
including clocks and clock circui 
counters, binary coded decimal 
shift registers. 


DIGITAL SYSTEMS 


A/D and D/A converters and the 
parameters, traffic light controlle 
memories and microprocessors 
architecture, bus systems and tt 
arithmetic logic unit. 














components and their corresponding 

symbols in circuit diagrams. GALLERY 

Selections on the disk include: sede en Bas By ae A catalogue of commonly used . 
Components tecemnmmanm com eee TEETER ¢ bea aescpaclt f schematics taken from the 74xx 
Components Quiz Rae ae tao ba ce | and 40xx series. Also includes 
Symbols | ee eee mci ere Shae photographs of common digital 
Symbols Quiz cca ee siecle Pl ie Bele integrated circuits and circuit 
Circuit Technology Circuit technology screen Microprocessor technology. 
Hobbyist/Student ..iccccsicsccsscccisssncsssssccnsesssnesassusnsasennnees £34 inc VAT POOR VIBT BIO NE siicsinscedecencdigspsavenstentsscantnenioneendesones £45 inc \ 
institutional (Schools/HE/FE/Industry) .............0++ £89 plus VAT Institutional (Schools/HE/FE Industry) .............+++ £99 plus \ 
Institutional 10 user (Network Licence) ............... £169 plus VAT Institutional 10 user (Network Licence) ............. £199 plus \ 





cD MODULAR CIRCUIT DESIGN by Max Horsey and Philip Clayt 


This CD-ROM has been developed from Max Horsey’s Teach-In series 
A Guide to Modular Circuit Design (EPE Nov '95 to Aug ’96). This highly 
acclaimed series presented a range of tried and tested analogue and 
digital circuit modules, together with the knowledge to use and interface 
them. Thus allowing anyone with a basic understanding of circuit symbols 
to design and build their own projects. 

Essential information for anyone undertaking GCSE or “A” level elec- 





designing your circuit 


sod select your modules from the wide choice available, 
read how they work and join them up to make your circuit 





1K 

tronics or technology and for hobbists who want to get to grips with project Se 

design. ~ OUNAE 
Over seventy different Input, Processor and Output modules are LDR 

illustrated and fully described together with detailed information on con- 4K7 

struction, fault finding and components, including circuit symbols, pinouts, 

power supplies, decoupling etc. A full contents list and alphabetical index oe fia 

are provided and, at every stage, alternative modules are offered. 100K unused pins 
Written by a highly experienced author and teacher (Max is Head : 

of Electronics at Radley College), this CD brings it all together for all : wis 

students of electronics. mpue processor ; output 


> 


“I found that | could design a circuit without my teacher's help. And it worked! 
Everything was to hand - which chips to use - and which pins did what.” 
Andrew Preston (GCSE stuc 


Single User Version £19.95 inc. VAT 
Multiple User Version £34 plus VAT 


A Web Browser is required for Modular Circuit Design — one is provided on the EPE CD-ROM No. 1 (see opposite) but most modern computers are supplied wi 


Interested in programming PIC microcontrollers? 


PiCtutor by John Becker 


Developed from our famous and incredibly popular EPE PIC Tutorial 
series by John Becker (EPE March to May '98) this CD-ROM, to- 
gether with the PlCtutor experimental and development board, will 
teach you how to use PIC microcontrollers with special emphasis on 
the PICx84 devices. The board will also act as a development test 
bed and programmer for future projects as your programming skills 
develop. 

This interactive presentation uses the specially developed Virtual 
PIC simulator to show exactly what is happening as you run, or step 
through, a program. In this way the CD brings the EPE PIC Tutorial 
series to life and provides the easiest and best ever introduction to 
the subject. 

Nearly 40 tutorials cover almost every aspect of PIC programming 
in an easy to follow logical sequence. 


HARDWARE 

Whilst the CD-ROM can be used on its own, the physical demonstra- 
tion provided by the PlCtutor Development Kit, plus the ability to 
program and test your own PIC16x84s, really reinforces the les- 
sons learned. The hardware will also be an invaluable development 
and programming tool for future work once you have mastered PIC 
software writing. 

Two levels of PlCtutor hardware are available — Standard and 
Deluxe. The Standard unit comes with a battery holder, a reduced 
number of switches and no displays. This version will allow users to 
compiete 25 of the 39 Tutorials — it can be upgraded to Deluxe at a 
later date, by adding components, if required. — 

The Deluxe Development Kit is supplied with a plug-top power 
supply (the Export Version has a battery holder), all switches for both 
PIC ports plus I.c.d. and 4-digit 7-segment |.e.d. displays. It allows 
users to program and control all functions and both ports of the PIC 
and to follow the 39 tutorials on the CD-ROM. 

All hardware is supplied fully built and tested and includes a 
PIC16F84 electrically erasable programmable microcontroller. 








The Virtual PIC 





CD-ROM 

PROP RIENELRIIIN 6s civcsssviidevcousninacsadsesenteessscessccpusuanenl £45 inc. VAT 
Institutional (Schools/HE/FE Industry) ................ £99 plus VAT 
Institutional 10 user (Network Licence) ............ £199 plus VAT 

HARDWARE 
Standard PiCtutor Development Kit....................... £47 inc. VAT 
7 Deluxe PiCtutor Development Kit......................0.. £99 plus VAT 
Deluxe PICtutor Hardware Deluxe Export Version ...............cccccccccessesseeeeseeeeees £96 plus VAT 


(UK and EU customers add VAT at 17.5% to “‘plus VAT”’ prices) 


Minimum system requirements for these CD-ROMs: PC with 486/33MHz, VGA+256 colours, CD-ROM drive, 8MB RAM, 
8MB hard disk space. Windows 3.1/95/98/NT, mouse, sound card (not required for PICtutor or Modular Circuit Design). 


CD-ROM ORDER FORM | ORDERING 


ease send me: Version required: ALL PRICES INCLUDE UK 

| Electronic Circuits & Components + The Parts Gallery |] Hobbyist/Student POSTAGE 

| Digital Electronics [|] Institutional diterpenes tists 

| PiCtutor [ ] Institutional 10 user Student/Single User/Standard Version - 
a price includes postage to most countries 

|] PiCtutor Development Kit - Standard in the world 


EU residents outside the UK add £5 for 


| PilCtutor Development Kit - Deluxe [ ] Deluxe Export airmail postage per order 


| Modular Circuit Design - Single User 
| Modular Circuit Design -— Multiple User 


SM TNS hii oikcpsatscscucsjuncncavdvavoossssnese nage ssiceetcudastinwanien teanameney Gass eE mee iE L ata aeLies ig ok icles oie ST et 
WAP ss elu cdvictin Gonsens van psias ders doucoiezsijpusy nes aavaigsad gua iie tine itan eeeets saubueas IIMs oreaNE A estausinkino sack een aie 
DRS SER: Dae SS POGE COG! «ss: sansuviniaymeneieancdteay ditelegiasors: PANE Rs oe alii ete lucsr baa 
II aaa vncissnsiinssues Ga idyssi ssesvailucestisendeos Oi geRRh eacedasoitoosi MOREE LaLa ee ee 
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Capture real time events on your security 
monitor screen or add them to your home 
Videos with this PIC time machine. 


W:: the availability of cheap video 
cameras more and more people 
are adding surveillance cameras 
to the exterior and interior of their homes. 
Cameras connected to a video recorder 
will record all sorts of amusing and some- 
times nefarious activities, and usually it is 
useful to know the precise time that these 
events occur. 

Designed for home use, this project 
adds time and date information to a 
multicamera home video security system. 
The Time and Date Generator inserts a 
steady and easily readable time and/or 
date caption onto any composite video 
signal. The time and date information 
being displayed at the bottom of the 
screen. 

It also has the optional facility to dis- 
play a camera number (1 to 8) provided 
from an external camera selector by in- 
putting a 3-bit camera address. This will 
allow the user to know which one of eight 
cameras is currently active. 

Although originally intended for ad- 
ding time and date information to security 
cameras, it is equally useful for adding 
time and date to home videos, for those 
who have not got this capability built into 
their video camera. 

This design is based on a PICI6C84 
which performs the real time clock func- 
tion and display character generation. 


CIRCUIT OVERVIEW 


A system block diagram of the Time 
and Date Generator is shown in Fig.1. 
The full circuit diagram is given in Fig.3. 

The circuit is based around the 
PIC16C84 microcontroller IC3 (from 
here-on referred to as the PIC). The PIC 
has three main functions, namely to 
maintain the real time clock, to generate 
all the character pixel data that is 
necessary to display up to 32 characters 
at the bottom of the screen and finally to 
control when the character pixels are 
displayed. 

Each character is composed of an eight 
pixel by seven screen line matrix. For this 
number of characters the PIC is not fast 
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enough to directly superimpose the re- 
quired display data onto the composite 
video signal coming from the video 
source. Instead, the PIC loads the charac- 
ter display data on a line-by-line basis 
into an external RAM chip ICS in the 
period of time immediately after the 
frame sync. 

One line is written per frame, so that 
every seven frames the RAM is fully 
updated. At the end of this period the 
RAM contains all the data required to 
produce a 32-character by 7-line display 
on a TV/monitor screen. 

Between line 256 and 291 the PIC 
releases control of the RAM chip (IC5) to 


a fast gated oscillator, [C2a, which clocks 


the previously stored lines out of the 
RAM, each bit modulating the input 
composite video signal on the fly. The 
gated oscillator is repeatedly synchronised 
to start a few microseconds after each line 
sync, therefore enabling the output display 
to appear steady on the monitor screen. 


REAL TIME CLOCK 
(ATCI 


The PIC software implements a real 
time clock (RTC) function. The real time 
clock data is stored in registers SEC, MIN, 


HRS, DAY, MTH, YRS and YRSH. The 
DAY register is incremented to the value 
determined by the MTH and YRS registers 
according to the verse: 

‘*30 days hath September, April, June 
and November. All the rest have 31 except 
February alone which has 28, except 29 
during a leap year.”’ 

A leap year is normally any year 
divisible by four except if the year ends in 
00 when it also has to be divisible by 400 
to be a leap year. So, for example, the year 
1900 was not a leap year, but the year 
2000 will be. ; 

The RTC only operates when the PIC is 
powered, either from the main 12V source 
or from a battery back-up. 


RTC ACCURACY 

The RTC relies on the PIC’s crystal 
controlled clock for timing. For this ap- 
plication the PIC’s 8-bit timer TMR0O is set 
to operate in conjunction with the 8-bit 
prescaler to form a 16-bit counter which is 
incremented each instruction cycle. This 
is every 0-4s with the 1OMHz crystal 
specified (X1). 

The PIC maintains the real time clock 
by counting the TMRO overflows. When 
incremented every instruction cycle TMRO 


6MHz OSC. 


VIDEO IN 6 
(PIN 2) 





CAMERA 


Fig.1. System block diagram for the Time and Date Generator. 
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bottom of the screen. 
@ Inverse or normal video display. 


prefer the American standard. 
external 3-bit input. 


external 1-bit input. 
e@ Leap year correction. 
@ Battery back-up if required. 


@ Year 2000 compliant. 







23:59:33 23/02/1998 
23:59:33 02/23/1998 
23:59:33 23/02/1998 C-5 
23:59:33 23/02/1998 C/5 
23:59:33 


23/02/2001 








will overflow every 0-4 x 256 xX 256ms or 
26:2144ms. At each overflow, a counter 
called CLOCK] is incremented and every 
38 CLOCK Is the clock’s second counter 
(SEC) is incremented. 

However, one second is not exactly 38 
CLOCK 1 periods, it is actually equal to 1 
sec/26:2144ms or 38-147 overflows. So 
incrementing SEC every 38 CLOCK! 
periods will produce a fairly inaccurate 
real time clock as the inaccuracy will be 
0-147 x CLOCK1 or 3-8ms error every 
second, which translates to 332 seconds 
per day error — not very good. 


IMPROVED ACCURACY 


Luckily, the computing power of the 
PIC allows some easy manipulation to 
improve the accuracy. Consequently 
every seven seconds an extra CLOCK] is 
added so that 39 overflows are counted. 
So every seventh SEC count there are 
38 X7+1 or 267 overflows. This trans- 
lates to 267 X 26-2144ms = 6-9992448 
sec. This reduces the inaccuracy from 
332 sec/day to about 9-3 sec/day, which 
is a big improvement. 


NICKEL 
PEER ELS S ey 3 3 


the rechargeable back-up battery. 


SPECIFICATION 


@ Adds time or date or both to a composite video signal 
(NTSC, PAL and SECAM video signals). 

@ Selectable character height of 5 ,10,15 or 20 lines. 

@ Selectable line display from line 256 to line 291 at the 


e@ Day and month display are swapable for those who 
@ Display external camera number from 1 to 8 via 


@ Display symbol with camera number via 


e Accurate Real Time Clock with a software trimmer. 


DISPLAY EXAMPLES 


Examples of the display are as follows :- 


time/date displayed 
day/month swapped 
camera 5 displayed 
camera 5 displayed 
symbol change 
time only 
date only 























Completed Time 





circuit board. 






To improve _ the 
more,.. every, 35. of “ihe. seven 
second periods another CLOCKI1 
1S ated. SO. every: 2¢an 55 cor 
every . 245... seconds the. PIC  ac- 
tually counts 35 x 6-9992448 + 0-0262144 
seconds = 244-99978secs. This reduces 
the inaccuracy from 9-3 sec/day to about 
0-1 sec day. 

These numbers assume that the 
10-O00MHz crystal oscillator providing all 
the timing is running at exactly zero parts 
per million (ppm) error. This is highly 
unlikely and with tolerance, temperature 
and ageing effects the crystal frequency 
will be more likely to be within + 100ppm 
unless a trimmer is incorporated. 

An error of 100 ppm translates to an 
error of about 8-6 seconds per day. So 
unadjusted, the real time clock is going to 
keep time to better than 10 seconds per 
day or say five minutes per month, provid- 
ing the crystal oscillator is running at 
1OMHz + 100ppm. A method of trimming 
has been included in the software to trim 
the real time clock by up to plus or minus 
nine seconds per day. 


accuracy even 


NICKEL 
Bout 


Monitor screen shots of the Time and Date Generator module showing two forms of displa ying the time and date readout. Note 
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and Date Generator 



























TIME STORE 


Every time any of the clock counters, 
e.g minutes, hours, day, month or year 
changes, its value is stored in the 
EEPROM of the PIC, so that should the 
power supply fail the time will be reset to 
what it was before the power failure, 
except that the seconds count will be reset 
to zero. There is a slight problem here, in 
that the data EEPROM of the PIC has a 
limited lifetime of typically one million 
write cycles. 

For the hours counter, one million 
writes relates to 114 years of use. But for 
the minutes counter it relates to only 1-9 
years of use which means that the minutes 
memory location in EEPROM will become 
unreliable in just under two years time. 

To overcome this the minutes value is 
stored in the EEPROM address calculated 
from the year ANDed with 1F hex and 
is therefore distributed over 32 EEPROM 
locations, which increases the EEPROM 
lifetime from 1-9 years to about 60 years. 
(Let me know in 60 years if my calculation 
is correct.) 

In practice it is recommended that a 
rechargeable back-up battery is used so 
that the power never fails. 
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DISPLAY CHARACTER 
GENERATOR 


The character format for the numbers 0 
to 9 is shown in Fig.2. Characters are com- 
posed of a simple 8-dot by 7-line matrix 
(lines LO to L6 ). Each numeral is six dots 
or pixels wide with a blank dot either side, 
producing two spaces between characters. 

In normal video the top line (LO) and a 
bottom line (L6) are always blank so this 
effectively produces an 8-dot wide by 5- 
line high matrix which is quite readable. If 
the inverse video option is enabled the top 
and bottom lines appear white, so produc- 
ing the effect of an 8-dot x 7-line matrix. 

The software allows each line of dots 
to be output once, twice, three or four 
times providing actual character height of 
5,10,15 or 20 lines. The user can therefore 
select the most easily readable format for 
their particular screen. 

Because the PIC is too slow to insert 
the time/date pixels directly onto the com- 
posite video signal, the character data is 
written by the PIC to the RAM chip (IC5) 
during the first 256 lines after the frame 
syne at a rate of one line per frame. The 
RAM chip used is actually a 2048 x 8-bit 
device, but only one bit of each 8-bit byte 
is used here. Each of the five lines of the 
display plus the spacing lines at the top 
and bottom of the display (seven lines in 
total) are therefore clocked into the RAM 
during a seven frame period. 

The bottom 8-bits of the RAM address 
AO-A7 come from a 4040 binary counter 
(IC4) and the top 3-bits (A8,A9,A10) are 
driven directly from PORTA of the PIC 
(IC3). The PIC can control the RAM ad- 
dress by initially clearing and then clock- 
ing the counter via PORTB pins RB5 and 
RB3 respectively. 

The PIC can therefore write up to 256- 
bits of data or pixels to up to eight blocks 
of RAM, where each block contains one 
line of bits to display. This allows up 
to 32 characters to be displayed across 
the screen, although the normal maximum 
used here is 28 characters. 

However, during configuration up to six 
extra characters are required to be dis- 
played and to allow this each character is 
displayed with only one space between 
characters. This bunching up allows up to 
36 characters to be displayed, but with 
slightly less legibility. 


PIXEL LOOK-UP 
TABLE 


The PIC is responsible for compiling 
and generating the character pixels to store 
in the RAM. The following is an example 
that shows how each pixel of the character 
‘9°? is formed and Table | shows an 
extract from the actual software. 

On entry to the wrramblk routine the 
value to be displayed, in this case *‘2’’, is in 
the high nibble of the W register. This is the 
same as the value to be displayed multi- 
plied by16 (2 X 16=32 decimal = 20 hex). 
The low nibble is cleared with the andlw 
OF Oh instruction and then the pixels are ob- 
tained from the look up table in segment. 

The W register is stored in memory 
location OFFSET which is then divided 
by 2 by the rrf OFFSET instruction. This 
is now the equivalent of the value to be 
displayed multiplied by 8 and gives the 
offset to any number in the look up table. 
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Fig.2. Character format for the numbers 0 to 9. 


To this is added the number stored in 
POINTER and copied to the program 
counter PC. The value is then returned in 
W and copied to the memory location 
SHIFT. POINTER is effectively the cur- 
rent line of the character. 

For example, if line 5 of the character 
‘*2’’ is required, then the value added to 
the PC is as follows: 


Character in W 25h 


andlw FOh clear the low nibble 
result 20h 

div by 2 10h this is the character offset 
add POINTER O5h line number 

result 15h this is added to the PC 


15h is added to the Program Counter and 
the PC is changed to address + 15h and 
executes the following instruction 


retlw b’01111110’ 


therefore returning with the value 
01111110 in the W register 

In summary 
If pointer =00 then retlw b’00000000° 


the MSB ‘‘2’’ is to be displayed 


is executed 


On returning from the segment routine 
the value in W is placed in register 
SHIFT. The software then shifts the eight 
bits (01111110) of this data, MSB first, 
into the main RAM chip IC5 by outputting 
each-bit in turn and generating a WE and 
CS pulse for the RAM. If inverse video is 
selected then all-bits are simply inverted 
before shifting into the RAM. 

After each-bit is shifted to 
the RAM, the RAM address 
counter IC4 is incremented 
by the PIC (IC3) generating a 
clock pulse on pin RB3. 

At the beginning of each 
line the PIC resets the RAM 
address counter to zero and increments the 
RAM address A8,A9,A10 by increment-: 
ing PORTA. In this way all the pixels are 
loaded into the RAM for each line of all 
characters to be displayed. 


DISPLAY CIRCUIT 


Some relevent waveforms to help 
understand the display cir- 
cuit operation are shown in 


If pointer=01 then retlw b’O1111110’ is executed sibel 

If pointer =02 then retlw b’00000110’ is executed Fig.4. The PIC 1s, guerrupted 

If pointer =03 then retlw b’01111110’ is executed every lic syne and counts 

If pointer=04 then retlw b’01100000’ is executed me nutes, Of dines. tol 

If pointer =05 then retlw b’O01111110’ is executed lowing the frame. sync. 

If pointer =06 then retlw b’00000000’ is executed ithe appropriate display 
line (lines 256-291 un- 


Table 1: Example of the use of a Look-up table 


for character generation 


andiw OfOh 

call segment 
movwf SHIFT 
etc 


ORG 0300h 
iw= 16 x value 

OFFSET jsave in OFFSET 
O3h 
PCLATH 
OFFSET,w 
b'01111000' 
POINTER,w 


jw =CHAR x 8 
;mask in good data 


PCL ;jump to OFFSET and return value 


0) 

b'01111110° 
b'01100110' 
b'01100110' 
b'01100110' 
b'01111110° 


b'01111110° 
b‘000001 10" 
b'01111110' 
b'01100000' 
b’01111110° 
0 in the example above 
0 





;select 3rd page for computed goto 


** This is the value returned 


der software control) the 
PIC releases control of the 
RAM clock to a fast clock 
synchronised to the line 
sync. 

Initially at the start of 
each display line the PIC 
-resets the counter [C4 by 
raising and lowering PORTB 
pin RBS (CNTRES). Then 
it allows the gated oscil- 
lator (IC2a) to clock the 
counter IC4 by simply set- 
ting PORTB pin RB3 tris- 
tate, allowing the gated os- 
cillator IC2a to clock the 
counter IC4 via resistor R8. 
The counter increments the 
RAM address and the RAM 
outputs the previously stored 
data for the line of the 
display controlled by the 
upper three address lines set 
by PORTA pins RAO, RAI 
and RA2. 

The counter IC4 _incre- 
ments 256 times — until 
counter output Q9 goes high 
which pulls the clock input 
high via diode D2. This 
inhibits any more of the 
gated oscillator clocks until 
the counter is reset at the 
beginning of the next line. 
Without this mechanism the 
counter would overflow and 
the line could be partly 
displayed again. 
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Fig.3. Complete circuit diagram, including back-up battery, for the Time and Date Generator. 
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SYNC 


ramwa ————___ Ill 


IC5 PIN 21 


ENVIDO 
IC3 PIN 7 


ramoata ————_____IIilll 


IC5 PIN 9 


VIDEO PULSES 


IC2b PIN 6 LOAD LINE 0 


INTO RAM 


5 


M_M_0_S0_I0L_AIL_t 
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6 


0 1 


PEAK WHITE TIME/DATE PULSES 
SUPERIMPOSED ONTO VIDEO SIGNAL 


6 7 258 259 260 261 262 263 264 265 266 267// 312 


IL 


MNT 


LOAD LINE 1 


4 5 INTO RAM 





Fig.4. Example waveforms for the Time and Date Generator circuit. 


RAM OUTPUT 


The RAM output contains a few glitches 
due to the address counter IC4 being a 
ripple counter. This means that the higher 
Q outputs change state later than the 
lower outputs after a clock input resulting 
in a temporarily incorrect address being 
presented to the RAM address inputs. This 
effect is overcome by adding capacitor C7 
which reduces the width of the glitches to a 
level that is not discernible on the monitor 
or TV screen. 

The deglitched RAM output is gated by 
an active high signal called ENVIDO from 
the PIC pin RB1 which goes high only 
during the lines that are to be used to show 
the display. These signals are ANDed to- 
gether by IC2c and IC2b. The output of 
IC2b then overwrites the existing video 
signal. The ENVIDO signal is timed so as 
to prevent any modulation of the input 
video signal during the sync period. 

Resistors R3 and R4 form a potential 
divider to reduce the gate output voltage to 
2:5V. This is then added to the video signal 
by resistor R2, producing a peak white 
signal level. The PIC does this for each of 
the seven lines that make up the display 
characters resulting in a steady display of 
the time and date. The character height can 
be selected by making the RAM output 
each of the character lines 1,2,3 or 4 times. 

This design is simple but has some 
drawbacks. For example, the time/date data 
simply superimposes a peak white level on 
the composite video signal. Therefore, if 
peak white is currently being displayed it is 
possible that parts of the display will not be 
discernible from the picture information. 
However, this can usually be overcome by 
adjusting the line display position during 
setting-up and has rarely been found to be a 
problem. To enclose the graphic output and 
insert the data would require the design to 
be much more complicated. 


SYNC SEPARATOR 


The video signal input (at terminal strip 
TBI pin 2) is capacitively coupled by 
capacitor Cl to the Video Sync Separator 
chip ICl. This chip can be either an 
LM1881 or the slightly improved EL4581, 
both devices being pin compatible. 

The only external components required 
for the video sync separator chip to function 
are resistor R5 and capacitor C4. C4 is not 
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really required for use with the EL4581 so 
can be omitted if required. 

Here the video sync separator produces 
active--low frame and line sync signals 
extracted from the composite video input. 
Both these signals are passed to the PIC 
microcontroller ([C3) and the line sync is 
used as an interrupt. The line sync signal is 
also used to synchronise the gated oscillator 
circuit ICla to enable a steady display to be 
obtained. 


GATED OSCILLATOR 


The Gated Oscillator is based around 
the 2-input Schmitt NAND gate IC2a, see 
Fig.3. The oscillator is formed by feedback 
resistor R7 between the gate output (pin 3), 
input (pin 2) and capacitor C3. The gate 
oscillates at approximately 6MHz to 7MHz 
when the other input (pin 1) is high. 

However, this input (pin 1) is pulled low 
every line sync by the sync separator line 
output via diode D1, which discharges 
capacitor C2 causing oscillation to be 
stopped. The active-low line sync pulse is 
only about Ips wide, so after the pulse 
returns high, capacitor C2 starts charging 
again, via resistor R6. After approximately 
10s the voltage across C2 exceeds the gate 
logic 1 input positive threshold and the gate 
starts to oscillate again. 

This arrangement synchronises the gate 
output to the line sync and starts the oscil- 
lator 10s after the line sync. This time 
determines the display start point from the 
left-hand edge of the monitor screen. The 
frequency of oscillation determines the ap- 
parent width of the display on the monitor 
screen. If it is found necessary to adjust 
these values to best fit the display into the 
monitor screen then adjust resistor R6 to 
control the start position and R7 to adjust 
the display width. 


BROWNOUT 
DETECTOR 


The brownout detector circuit, made up 
of transistor TR1! and resistors R9, R10 and 
R11, will detect when the 5V supply begins 
to collapse and apply a hard reset level to 
the PIC. This is necessary in this circuit to 
prevent erroneous values being written to 
the data EEPROM when the power supply 
is removed. 

Without the brownout detector it is not 
uncommon to get rubbish written into the 


EEPROM, resulting in incorrect time and 
date data being stored. 


POWER SUPPLY 


The circuit is designed to operate from 
the same +12V supply as the camera but 
will actually operate from about +7¥V to 
+ 30V. The lower limit depends on the type 
of +5V voltage regulator (IC6) used. 

A low drop out version will allow the 
supply to approach + 5volts. The upper in- 
put voltage is really only imposed by the 
maximum regulator input voltage. The cur- 
rent consumption is only about 10mA. 

The design also allows for a back-up bat- 
tery to be used which may, if required, be a 
rechargeable type. It is recommended that a 
PP3 NiCad type be used. 

If the normal supply is 12V and link 
LK2 is fitted, the battery will be trickle 
charged at approximately 0-3mA via resis- 
tor R17. If a higher supply is used then the 
value of R17 may need to be increased to 
ensure that the rechargeable battery is not 
over charged, although the value specified 
is probably sufficient for an input voltage 
of up to 20V. 

Note that if a supply of less than the 
battery voltage is used, then power will be 
supplied from the back-up battery and not 
the main power source! 


EXTERNAL CAMERA 
INPUT DATA ANDO 
SYMBOL 


In a multiple camera system, where the 
image shown on the monitor can come 
from a video selector, it is useful to be able 
to display the number of the camera in use 
on the screen. This design allows a binary 
number input to terminals TBI pins 7, 6 
and 5 (bits 0, 1, 2 respectively) to be 
displayed as a decimal number on the 
screen. The actual decimal value displayed 
is the inputted binary plus one, in other 
words, if the binary input is 0 then | is 
displayed, and if the binary input is 7, then 
8 is displayed on the screen. 

The three input bits are read during the 
space of time after the PIC loads the RAM 
and before the gated oscillator causes the 
RAM to superimpose data onto the video 
data. During this period PORTA pins 
RAO, RAI, RA2 and RA3 are changed to 
inputs and all the bits are read via input 
resistors R13 to R16. 
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Additionally, the input to TB1/4 alters 
the symbol between the ‘‘C’’ and _ the 
camera number. This can be used to indi- 
cate an external event or simply be set for 
preference. 


Terminal (TB1) Display 
4 2 6 F 
0 0 0 0 C-1 
0 0 0 1 C-2 
0 0 1 0 C-—3 
0 0 1 1 C-4 
0 1 0 0 C—5 
0 1 0 1 C-6 
0 1 1 0 C-7 
0 1 1 1 C-8 
1 0 0 0 C/1 
1 0 0 1 C/2 
1 0 1 0 C/3 
1 0 1 1 C/4 
1 1 0 0 Gi5 
1 1 0 1 C/6 
1 1 1 0 C/7 
1 1 1 1 C/8 


A logic 0 is any voltage less than 2°5V 
A logic 1 is any voltage greater than 
about 2:5V up to 12V 


START 


CONFIGURE 

PORTS AND 

INTERRUPT 
TIMER 


CLEAR 
VIDEO RAM 
CLEAR PIC 
REGISTERS 


RETRIEVE RTC 
SETTINGS FROM 
EEPROM 


ENABLE 
INTERRUPT 


MAIN LOOP 


NO 


COMPUTE PIXEL 
DATA FOR LINE 
AND WRITE TO RAM 


INC LINE 

TO WRITE 
CLEAR RAM 

WR FLAG 


READ CAMERA 
NUMBER 


YES 


SWITCH 
PRESSED? 
ENTER 
SETUP MODE 


TIMER 
OVERFLOW? 


YES 


UPDATE 
RTC 


Fig.5. Setup and main loop initialisa- 
tion flowchart. 





The camera number display can be dis- 
abled if not required during setting up with 
the F6 setting. 


SOFTWARE 

The PIC program for the PIC16C84 
has been written using MPASM, but may 
easily be converted to TASM assembler 
format. 

Software for the Time and Date Gen- 
erator is available on a 3-S5in. PC-com- 
patible disk from the EPE PCB Serv- 
ice. The software is free but there is a 
nominal postage and handling charge. If 
you have access to the Internet, it can 
be downloaded free from our web site: 
ftp://ftp.epemag.wimborne.co.uk/pub/ 
PICS/timedate. 

See Shoptalk page for details of how to 
obtain a ready-programmed PIC16C84-10 
microcontroller. 

When programming the PIC the fuses 
should be set as follows: 

WD on, OSC HS, CP off, PU on. 

All of the PIC’s memory is used except 
for just a few locations. The software is 
really too complex to discuss in any detail 
here, but two flowcharts are included to 
indicate the main functions. 

The initialisation and MAIN loop of the 
software where a line of data is written to 
the RAM every frame is shown in Fig.5, 
the switch is checked and the real time 


INTERRUPT 
ON LINE SYNC 


FRAME YES 
SYNC ACTIVE? 


CLEAR FLAGS, 
NO POINTERS AND 


RAM WR FLAG 


INC LINE 
SYNC COUNT 


LINE = 
DISPLAY LINE 
0TO6 


Hes 
OSC TO CLOCK GATED 
OSCILLATOR 
CLOCK 
COUNTER 
ENABLE RAM 


OUTPUT 
CS =0 


RAISE 
ENVIDO 
LOOP 
FOR 45us 
LOWER 
ENVIDO 
POINT TO 
NEXT LINE 
DISABLE 
RAM 
RETURN 





Fig.6. Simplified flowchart for the inter- 


rupt routine. 
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clock (RTC) is maintained. This process is 
repeated continuously. Fig.6 shows what 
happens after each line sync interrupt and 
how control of the RAM is released to the 
gated oscillator when the display line is 
reached. 

Other aspects of the software such as 
the character pixel generation have already 
been discussed in detail. 


CONSTRUCTION 


Details of the printed circuit board 
topside component layout and underside 
copper tracking are shown in Fig.7. This 
board is available from the EPE PCB 
Service, code 221. 


COMPONENTS 


Resistors 
R 1000 

1200 

4700 (2 off) 





1M (2 of) 
100k 
R13 to R17 10k (5 off) 
All 0-25W 5% carbon film or better 


Capacitors 
C1, C4, 
C8 to C10, 

100n ceramic disc (6 off) 
100p ceramic disc (2 off) 
33p ceramic disc (2 off 
220p ceramic disc 
10 tantalum bead, 16V 


Semiconductors 
D1toD4 1N4148 signal diodes 
(4 off) 
TR1 BC557 pnp transistor 
IC1 EL4581 or LM1881 video 
sync separator 
IC2 74HC132 quad Schmitt 
NAND gate 
IC3 PIC16C84-10 
pre-programmed 
microcontroller, see 
Shoptalk 
IC4 74HC4040 12-stage 
binary counter 
IC5 6116 2K x8 static RAM 
IC6 78L05 +5V 100mA 
voltage regulator 


Miscellaneous 
S1 min. pushbutton, 
right-angle, p.c.b. 
mounting switch (press- 
to-make, release-to- 
break) 
10MHz crystal 
10-way screw terminal 
strip, made up from 
linkable 2-way 5mm 
p.c.b. mounting terminal 
block (5 off) 

Printed circuit board available from the 
EPE PCB Service, code 221; 2-way 
pin jumper and strip (2 off); 8-pin d.i.l. 
socket; 14-pin d.i.l. socket; 16-pin d.i.l. 
socket; 18-pin d.i.l. socket; 24-pin d.i.l. 
socket; coaxial cable; optional 4-way 
2-pole rotary switch; multistrand connect- 
ing wire; 9V rechargeable battery (PP3); 
Approx Cost 


solder etc. 
Guidance Only £2. 8 


excluding batt. 
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There are six bare wire links on the 
p.c.b. and construction should commence 
by soldering these in position first. These 
may be made from lengths of tinned cop- 
per wire or zero ohm resistors if you have 
any. 

Solder all the other components on the 
board, working from the smallest up to the 
largest. The PIC microcontroller and the 
other i.c.s should all be mounted in d.i.l. 
sockets. Pay particular attention over the 
orientation of the i.c.s and diodes. 

The p.c.b. terminal block may have to 
be slotted together to form the correct 
number of ‘‘ways’’, depending on the 
type purchased. Do not forget the two 
‘jumper’? links LK1 and LK2 if required, 
see later. 

If the generator is to be mounted away 
from an accessible case edge, then an ex- 
ternal switch may be included. This is ef- 
fectively wired in parallel to the on-board 
switch Sl, which may be omitted if not 
required. 


No details have been provided for fit- 
ting the Time and Date Generator into a 
case, because the unit was intended to ; wy 


be included within the enclosure of an 
existing video switcher. However, if it is 
required to case the generator there are 


V7 
many suitable plastic or metal cases avail- a 
able and there are no special precautions 
that need to be taken. BeeeB 
Bett 


Holes have been provided at each corner 
of the p.c.b. to facilitate fixing if required. . ays 
Alternatively the p.c.b. could be fixed to 
another board by replacing the terminal 
strip with stiff wire links and soldering 
these down directly. 

Finally, double-check for solder shorts 
or integrated circuits the wrong way round. 
When confident, wire up the generator, as 
shown in Fig.8 and switch on the 12V 
power supply. Hopefully some form of 
display will be shown on the monitor 
screen. Initially there may be a lot of a 
dashes, indicating silly values, but after Fig.7. Printed circuit board topside component layout and full size underside cop- 
following the setting up procedure a clean per foil master pattern for the Time and Date Generator. The right-angle 10-way 
display should soon result. screw terminal block (TB1) may have to be made up from “linkable” 2-way types. 


SETTING UP 


How to connect the Time and Date 
Generator up to the video camera and 
power supply is shown in Fig.8 A typical 
four-camera system set-up, that allows the 
camera number to be displayed, is shown 
in Fig.9. 

If video termination is required then use 
shorting link LK1, otherwise leave the link 
open. With LK1 open the input impedance 


is approximately 355 ohms, which will not | TT » = . a : : 
affect the picture quality much. With LK @ ~Ilelelelelelelelelolel + 
(1 / 


fitted the input impedance is 78 ohms. hg \ f a, 
The terminal block TB1 pin functions JI | 
are as follows: OV EXTERNAL 
412V SUPPLY 
Pin Function 


RED S 
Switch 


Composite video in/out oe 

Video ground 

Symbol input 5V =/; OV= —. 

CMOS voltage levels 

CAM bit 2 0 to 5V CMOS logic 
levels (max 12V) 





CAMERA 


CAM bit 1 

CAM bit 0 

Back-up battery +9V 

+ 12V supply (9V to 20V) 

Power and switch ground Fig.8. Typical interwiring and power supply arrangement for a single video camera 
setup. The external switch is optional and replaces S1 on the p.c.b. 





OOON MD oO WM + 


— 


204 Everyday Practical Electronics/ETI, March 1999 


Table 2: Function Settings 


F1 Select character height of 5, 
10,15 or 20 lines. 

F2 Select line display from line 
256 to line 291. 

F3 Inverse or normal video 
display. 

F4 Select time or date or both. 

F5 Swap day and month 
display. 

F6 Display camera number 
(1 to 8) and symbol 

Gr Trim accuracy by up to 
+ 9 seconds per day. 

HOURS adjust 

MINUTES adjust 

SECONDS _ adjust 

DAY adjust 

MONTH adjust 

YEAR adjust 





The display time, date and switchable 
functions are all controlled by a single 
pushbutton switch, SI. The switch used 
may be SI on the p.c.b. or it may be 
an external one wired between terminals 
TB1/1 and TB1/10 (Gnd). 

When the pushbutton switch S1_ is 
pressed for more than five seconds the 
display enters the set-up mode and shows 
‘FI’. A typical display being as shown 
. below: 


Fl 23:59:33 | 23/02/1998 > C-5 
(function | 


selected) 


Quick presses of the pushbutton then al- 
low the required selection to be changed 
and displayed for that function. In the case 
of Fl the display height will be changed 
every quick press. The display is cyclic, in 
that after the maximum height, the next 
press will select the smallest height. 

To get to the next function hold the push 
button on for five more seconds. In total 
there are seven function settings (Fl to 
F7 — see Table 2) before the time ad- 
justment is reached. After F7 the real 
time clock adjustment can take place and 
the timer being controlled will flash. The 
year value increments from 1997 to 2096 
before returning to 1997. 

All settings and times except seconds 
are stored in the PIC’s EEPROM such that 
if all power is lost then only a few set- 
tings will require changing when power is 
restored. A description of each of the 


SR 


oe ae ee oe ae a ae a a 





SIGNAL 


RAP OSE BRE ase 
GROUND 


CAMERA 
SELECTOR 
SWITCH 





+5V TO +12V 


VIDEO 
CAMERA 1 
GND 


VIDEO 


CAMERA 2 


VIDEO 
CAMERA 3 


VIDEO 
CAMERA 4 


Fig.9. A typical four camera system using a 4-way 2-pole rotary switch for camera 
selection. The power supply connections are not shown in this diagram — see 


Fig.8. 


function settings obtained by keeping the 
pushbutton switch S1 pressed for more 
than a few seconds is shown in Table 2. 

If the pushbutton is inactive for approxi- 
mately ten seconds the set mode is aborted 
and the display returns to normal. 


TRIMMING 


The best way to trim the real time clock 
is to set the trim value in the function F7 
setting to zero. Adjust the clock display to 
read the same as a known accurate clock 
(e.g teletext) and leave for 24 hours. After 
24 hours the clock will probably have lost 
or gained a few seconds. Adjust the trim 


CERES: 
eat 


NICKEL 
ADU 


oe \ 





value (F7) to match the number of seconds 
as in the following examples: 

If the display is five seconds fast, set F7 
to 5. If the display is nine seconds slow, 
set F7 to —9 (the ‘—’ indicates minus 
here). This will apply the appropriate trim 
value to compensate for the error. Up to 
plus or minus nine seconds can be accom- 
modated with this method. 

If the real time clock runs faster or slower 
than this the crystal oscillator X1 must be 
oscillating more than 100ppm fast or slow. 
If fast increase (try doubling) the value of 
capacitors C5 and C6. If slow decrease (try 
halving) the value of these capacitors. 


| 


aAnevec2 he 





Layout of components on the finished p.c.b. The pushbut- 


Monitor screen shot capturing the time and date together with the 
ton function setting switch is on the bottom-left corner. | 


“camera-on” indication (C-1). 
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Our regular round-up of readers’ own circuits. We pay 
between £10 and £50 for all material published, depending 
on length and technical merit. We're looking for novel 
“applications and circuit tips, not simply mechanical or 
fa electrical ideas. Ideas must be the reader's own work and 

| not have been submitted for publication elsewhere. The 
' circuits shown have NOT been proven by us. /ngenuity 
Unlimited is open to ALL abilities, but items for 
consideration in this column should preferably be typed or 
word-processed, with a brief circuit description (between 
100 and 500 words maximum) and full circuit diagram 
showing all relevant component values. Please draw all 
circuit schematics as clearly as possible. 


Send your circuit ideas to: Alan Winstanley, Ingenuity 
Unlimited, Wimborne Publishing Ltd., Allen House, East 
Borough, Wimborne, Dorset BH21 1PF. 

They could earn you some real cash and a prize! 


















Le 


WIN A PICO PC BASED 


OSCILLOSCOPE 

@ 50MSPS Dual Channel Storage 
Oscilloscope @ 25MHz Spectrum Analyser 
@ Multimeter e Frequency Meter 

~ @ Signal Generator 
If you have a novel circuit idea which would be 
of use to other readers then a Pico Technology 
PC based oscilloscope could be yours. 

Every six months, Pico Technology will be 
awarding an ADC200-50 digital storage 
oscilloscope for the best IU submission. In 
addition, two single channel ADC-40s will be 

presented to the runners up. 


Motor Controller With Centre Off 


pus width modulation (PWM) provides 
an efficient and reliable way of controll- 
ing the speed of d.c. motors, especially at 
low speed. In addition to a rotary speed con- 
trol, these pulse controllers often have some 
means of switching the motor direction. 

However, the use of two controls can be 
cumbersome, especially if frequent direction 
changes are needed. One solution is to have 
a single rotary control configured so that in 
its mid-way position, the motor is stationary. 
Turning the control clockwise, will result in 
forward motion, and anti-clockwise, reverse. 
The speed increasing when it is advanced. 

The circuit diagram presented in Fig. | is a 
PWM Motor Controller, with a centre-off 
facility. The first section of the circuit 
generates two pulse-width modulated signals, 
one for forward, the other reverse. The 
second section combines these signals to 
determine which direction is required and 
also to provide the output drive for the motor. 

The pulse signals are formed by two 
retriggerable monostables, contained in IC2, 
a 4538B dual precision monostable. Both 
monostables (IC2a and IC2b) are triggered 
simultaneously by a common clock pulse 
provided by ICI, which is a 4047B used in 
astable mode. Timing components resistor 
R1 and capacitor C2 produce a frequency of 
approximately 390Hz. 





When the Speed/Direction control VRI is 
in the central ‘‘off’’ position, the time period 
of IC2a and IC2b will be slightly longer than 
that of the triggering clock pulse. Both of the 
inverted outputs (pins 7 and 9) will be con- 
tinuously low, because both monostables will 
retrigger before their time elapses. 

By adjusting VR1, the resistance between 
capacitor C3 and resistor R2 can be reduced, 
so the time period associated with IC2a will 
decrease. Since the monostable will now 
complete its timing before being retriggered, 
a square wave will appear on IC2a pin 7. 

The mark-to-space ratio will be deter- 
mined by how far the control VRI is 
advanced. When fully advanced, only R2 
(4k7) will be used to charge C3 and the time 
period will be about 120s, which is 
approximately 4-7 per cent of the width of 
the clock pulse. This gives an output with a 
95 per cent duty cycle. 

When VRI is turned the other way the 
same thing happens to the other monostable 
IC2b which provides the second pulse sig- 
nal. Note that 4-7 kilohms is the minimum 
recommended value of timing resistor. 

By performing a logic OR operation on 
the monostable outputs, a signal is produced 
whose duty cycle is dependent on the 
position of VRI. It will have a_ high 
mark-to-space ratio at either end of VRI1’s 


D1 
1N4001 
a 


HEF4538B 





ISge" 


4001B 


IC3b 


4001B 






travel, reducing towards the middle, and 
completely off when centrally positioned. 
IC3c and IC3d (4001B quad NOR gates) are 
connected to provide the OR _ function, 
which is used to drive the emitter follower 
output stage of Darlington transistor TR2. 


In Reverse 

The relay RLA reverses the motor direc- 
tion and is driven, via transistor TRI, by an 
RS flip-flop, comprising the NOR gates IC3a 
and IC3b. The two monostable outputs are 
connected to the flip-flop R and S inputs. 

Since the monostables’ outputs will not 
both be high at the same time, the output of 
the flip-flop will go high when the output of 
IC2b goes high. The flip-flop remains in this 
state until reset by the output of IC2a going 
high, which indicates a direction change, the 
relay then reverses the motor’s rotation. 

In practice it may be necessary to adjust 
the frequency at which ICI oscillates, by 
varying the value of resistor RI. The supply 
voltage is not critical, and can be chosen to 
suit the motor used. 

However, the supply must stay within the 
limits of the 4000B series, that is 5V to I5V, 
and also comply with that of the relay coil. 
Capacitor Cl was included to decouple the 
supply. 

Steve Teal, Witney, Oxon. 
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Fig. 1. Circuit diagram for a PWM Motor Controller, with centre Off 
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ttle magic with IY Sironics 


> go’ 


esigned PCB's with post design flexibility 


. ST 0 0 4 SimmStick development Blatiorn, and cheap PIC programmer. Lots of £ 12.96 | 


= ye options. Designed for PIC chips, can be used for other Micros. 
oe DT003 Simmstick mini-bus, power supply, and comms port with D-9 and Max-232. £ 5 5 5 






DT1 01 _ APicStic equivalent circuit on a SimmStick platform. PicStic versions 1, 2, £ 2.96 
a Ge and 3, all rolled up into one, plus a Max-232 and 24LCxx type EEprom. 1" " 


fa) 3 DT10 3 Designed for the Atmel AVR 40 pin Micros. Can be used for non-AVR Micros F 4 07 





| 







Also avai lable: a DT104 Designed for the Atmel AVR 20 pin Micros. Can be used for the earlier £ 2.96 


"versions such as the AT89C2051, as reset inversion is provided. 1" module 


2 DT204_ one !nch Prototype board £ 2.96 


















| cs I dules| -DT202 an Inch Prototype ugerd £ 4.07 
om £39.99} 


"1 ~ DT203 24 LED's, 4/8 switches on a SimmStick platform. 2" module. Uses 1 to 3 £ 407 


V plug top CE|. 


| a ; “~~ ULN2803's, 4 momentary switches, 8 link selected switches. 
| approved PSU £3.99] DT204 Expansion board for SimmStick Bus. 2" Module. £ 4.07 





PIC16F84-04/P. new 
unused parts £ 3.30) 2) 05,4 
Microchip: F9SB IS ee a itr ney 

CDROM ony E 4.99} For additional information, please call or visit the 


‘All prices exclude VATat ss Ss we Site - Www.asamicros.com “<1 
17.5% Subject to £3 P&P: ie Seer | 


i DT20 5 Relay board for 4 relays. Carries a partial bus on to the next module so that £ 5 55 
. ™ a total of 16 relays could be used by cascading four boards . 








| 
| 
| 


Tel: 01706 371695 ASA Micros Ltd. 


: 21 Edmunds Fold 
Fax: 01706 375896 Littleborough 


Email: sales@asamicros.com Lancs. OL15 9LS 
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Forest Electronic Developments 
Microchip PIC, ATMEL AVR & Scenix Development Support 


PIC BASIC products — Modules and Compiler 
Straightforward, capable, powerful, rapid development. 

Operating within a Windows Development Environment our modules need no 
assembler or UV eraser to program your PICs, and operate from a serial link 
to your PC. 

16C74 module features — 8k EEPROM, up to 2000 lines of BASIC, 27 lines 
of programmable I/O, 8 A/D inputs, User defined interrupt support, Interrupt 
driven serial RS232 interface, Peripheral 12C bus interface, LCD display 
driver routines, up to 178 bytes for variables and stack, extendible with 
optional external RAM and all the standard 16C74 features. BASIC features 
block structure 1-16 bit variables packed in RAM, functions, local variables, 
arrays in RAM & EEPROM. 

Download the development environment from our web site! 16C57 
version still available — ask for details. : 


NEW!! — PIC BASIC MICRO MODULE 
Run 16C74 FED PIC BASIC on a module which is only 65x27mm and is 
plug compatible with the 16C74 device 

ses Surface Mount techniques and includes power supply, serial interface 
and oscillator. Operate as a standalone module, or plug the module as a 
daughter card directly in place of a 16C74 into your application circuit. 



















Scenix, PIC, & AVR Programmers 
PIC Serial — Handles serially programmed PIC devices in a 40 pin 
multi-width ZIF socket. 16C55X, 16C6X, 16C7X, 16C8x, 16F8X, 12C508, 
12C509, PIC 14000 etc. Also In-Circuit programming. Price: £45/kit, 
£50/built & tested. 

PIC Introductory — Programs 8 & 18 pin devices : 16C505, 16C55X, 16C61, 
16C62X, 16C71, 16C71X, 16C8X, 16F8X, 12C508/9, 12C671/2 etc. £25/kit. 
AVR — 1200,2313,4144,8515 in ZIF. Price : £40/kit £45 built & tested. 
Scenix — SX18/SX28 in a 40 pin ZIF. Price: £40/kit £45 built & tested. 


Programmers operate on PC serial interface. No hard to handle parallel cable 
swapping ! Programmers supplied with instructions, + Windows 3.1/95/98/NT 
software. Upgrade Programmers free of charge from our web site! 





























AVR, PIC, Scenix — Windows Development 
Assembler/Simulator allows development of your AVR, PIC or Scenix 
projects in one Windows program. Incorporate multiple files, view help file 
information directly from code, edit within project, build/track errors directly in 
source, then simulate. Simulator has many breakpoint types, follow code in 
source window, set breakpoints in source. Run, single step, or step over. 
Logic Analyser Display! Track variable values and trace for display on the 
Trace Analyser. Input stimuli includes clocks, direct values and serial 
data. Profiler - examine and time frequently called routines use the 
information to optimise out bottle necks. PIC Version Simulates up to 50 
times faster than MPSIM! 


Cost £20.00. Specify PIC/Scenix or AVR version 


AVR & PIC devices 
PIC16C74/JW Erasable 20MHz £18.00 PIC16C558 £5.00 
PIC16C74A-04P 4MHz £8.00 PIC16C74A-20P 20MHz £10.00 
PIC16F84-04P 4MHz £6.00 PIC12C508-04P 4MHz £1.80 
AVR — 8515 £8.00 


















































BASIC COMPILER! — The FED PIC BASIC compiler for the 16C74. It 
produces hex code to program your 16C74 directly with no need for external 
EEPROM. Compatible with the EEPROM versions of PIC 16C74 BASIC 
modules — develop on an EEPROM based module then compile and 
program your PIC chips directly. 


PIC BASIC Micro-Module 4MHz — £35.00, 20MHz — £40.00 

16C74 Module Kit (8k EEPROM, 4MHz) £35.00, Pre-built £42.00 
16C74 Module Kit (8k EEPROM, 20MHz) £40.00, Pre-built £46.00 
Compiler — £30.00 



























EUROCARD 


AX Forest Electronic Developments Prices are fully inclusive, Add £3.00 for 
\ canal 60 Walkford Road, Christchurch, Dorset, BH23 5QG. P&P and handling to each order. 


Cheques/POs payable to Forest Electronic VISA MasterCard 
Developments, or phone with credit card eee 
details. 







Email — **robin.abbott@dial.pipex.com”’ 
Web Site —*http://dspace.dial.pipex.com/robin.abbott/FED’” 


01425-274068 (Voice/Fax) 
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A British Hi-Fi Amplifier at an 






special offer price. 






@ Output Power 

®@ Input Sensitivity 

@ Frequency Response 
@ Distortion 

@ Signal-to-Noise Ratio 
@ Power Requirements 











@ Dimensions (w x hx d) 


The amplifier comes with a 


full 12 month 


Offer Price 


including VAT and p&p 
Normally £299 plus p&p 


CeO H ee eee eee EOE E HEHEHE SESE ESSE ESTEE ESSE EHS EHESEE HEHE EEEES 


Please charge my Visa/Mastercard: £.. 


exceptional price. This new 


80W+80W stereo amplifier has been produced by B.K. 
Electronics and rivals amplifiers costing nearly twice our 


The specification of the M80Si Marcato Integrated Amplifier is: 


80W r.m.s. per channel into 82 
150mvV for full output 

20Hz to 25kHz -1dB 

0:03% 

90dB 

230V to 240V a.c., 50Hz to 
60Hz 

435mm x 70mm x 287mm 


guarantee 


| enclose cheque/PO in € sterling payable to WIMBORNE PUBLISHING LTD for £ 


RGR APR Ss ROBO Card expiry date ............. 








M80Si MARCATO STEREO INTEGRATED HI-FI AMPLIFIER 


@ Weight 
@ Inputs 


@ Outputs 


@ Controls 
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Signature !..s.ccisccscvaswsssteseiocsosbosseonseursesosecsparaachsserisseoescnussondsceobgoeasntsnababessnparenvacvonspicrorarnsobeteacseseasisorerederensnesses 


Card Ene ee eee eee oe ed rae, Veda ap Md GbwhipwehinG laird funpeneaenannnnd re Ganatienaneyhs vvaiiernssts 


Please send: M80Si MARCATO HI-FI STEREO AUDIO AMPLIFIER 


Offer ends 31 March 1999. Orders normally sent within 7 days 


EPE, in association with 
. B.K. Electronics, are pleased to 
be able to bring you this excep- 
tional offer on a British designed 
and built Hi-Fi Amplifier. 








 MARCATO HI-FI 
STEREO AMP 


OFF 






6-4kg 

AV, CD, AUX, TUNER, 
VIDEO, TAPE, DIRECT - 
routed direct, thus avoiding 
the selector switch, IEC 
MAINS SOCKET 

RECORD, HEADPHONES, 
LOUDSPEAKERS - four2 sets 
of 4mm banana sockets for 
conventional or bi-wired 
connection 

POWER (with indicator), 
MUTE, BALANCE, MONO, 
VOLUME, DIRECT, INPUT 
SELECTOR 








Send you order to: 
EPE OFFERS, Allen House, 
East Borough, Wimborne, 


Dorset BH21 1PF 
Tel: 01202 881749 
Fax: 01202 841692 


OVERSEAS ORDERS: 

Price includes delivery to anywhere in the UK 
Overseas orders add £5.50 for delivery 
We cannot reply to overseas orders or 

queries by fax 


PRACTICAL 





ELECTRONICS 


TODAY INTERWATIOWAL 





price. 





OCT ‘97 


PROJECTS @PIC Water Descaler @ Remote 
Control Finder @ Multi-Station Quiz Monitor @ 
Rechargeable Handlamp. 

FEATURES @ Ingenuity Unlimited @ It’s Prob- 
ably Murphy's Law @ Interface @ Circuit Sur- 
gery @ Kanda PIC Explorer Review @ Network 








Nand water? gg 
pic ware 
DESCALER gee 


Siertrps 





PROJECTS @ Portable 12V PSU/Charger @ 
Case Alarm @ Auto-Dim Bedlight @ EPE Time 
Machine. 

FEATURES @ Satellite Celebration @ Ingenuity 
Unlimited @ TEACH-IN ‘98 — An Introduction to 
Digital Electronics—1 @ Techniques — Actually 
Doing It @ Circuit Surgery @ Net Work @ Free 


Greenweld oo 


PROJECTS @ Safe and Sound - Security 
Bleeper @ Active Microphone @ Car Immobi- 
liser @ Mini Organ. 

FEATURES @ TEACH-IN ’98 —- An Introduc- 
tion to Digital Electronics-2 @ Circuit Surgery 
@ Interface @ B2 Spice Review @ Ingenuity 
Unlimited @ Alternative and Future Tech- 
nologies-1 @ Net Work — The Internet @ Free 
Giant Data Chart — Formulae. 


JAN ‘98 


PROJECTS @ Disco Lights Flasher @ Simple 
M.W. Radio @ EPE Virtual Scope-1 @ Surface 
Thermometer. 

FEATURES @ TEACH-IN ‘98 - An Introduction 
to Digital Electronics-3 @ Circuit Surgery @ 
Ingenuity Unlimited @ Alternative and Future 
Technologies-2 @ Net Work - The Internet @ 
Free — Giant PIC Data Chart. 


FEB ‘98 


PROJECTS @ Water Wizard @ Kissometer @ 
Waa-Waa Effects Pedal @ EPE Virtual Scope - 2. 
FEATURES @ TEACH-IN ‘98 - 4 @ Ingenuity 
Unlimited @ Techniques-Actually Doing It @ 
Circuit Surgery @ Net Work - The Internet 


@ Chip Special — HT7630 PIR Controller. 
MAR ‘98 __s Photostats Onl 
PROJECTS @ Lighting-Up Reminder @ The 


Handy Thing @ Switch-Activated Burglar Alarm 
@ Audio System Remote Controller. 


FEATURES @ TEACH-IN 98 — 5 @ Ingenuity — 


Unlimited @ Interface @ Stripboard Magic 
Review @ Circuit Surgery @ Net Work @ EPE 


PIC Tutorial Supplement 1 

APRIL ‘98 

PROJECTS @ Simple Metal Detector @ Single 
or Dual Tracking Power Supply @ Experimental 
Piezo-Cable Projects — Distributed Microphone 
— Vibration Alarm @ RC-Meter. 

FEATURES @ Ingenuity Unlimited @ Patent 


Your Invention @ TEACH-IN ‘98 —- 6 @ Circuit 
Surgery @ Net Work @ Techniques — Actually 


Doing It @ EPE PIC Tutorial Supplement 2 
MAY ‘98 


PROJECTS @ Dice Lott @ Security Auto-Light 
@ Stereo Tone Control plus 20W Stereo 
Amplifier @ Improved Infra-Red Remote 
Repeater. 

FEATURES @ TEACH-IN ‘98 —- 7 @ Net Work @ 
EPE PIC Tutorial Supplement 3 


ELECTRONICS 





JUNE ‘98 


PROJECTS @ EPE Mood Changer @ Simple 


SW Receiver @ Atmel AT89C2051/1051 
Programmer @ Reaction Timer. 
FEATURES @ 8051-based EEPROM 


Microcontrollers @ TEACH-IN ‘98 - An 
Introduction to Digital Electronics - 8 @ Circuit 
Surgery @ Techniques - Actually Doing It @ 
Ingenuity Unlimited 


JULY ‘98 


PROJECTS @ PIC16x84 Toolkit @ Noise Can- 
celling Unit @ Low Battery Indicator @ Green- 
house Computer - 1. 

FEATURES @ Using the L200CV Voltage 
Regulator @ TEACH-IN ‘98 - 9 @ Ingenuity 












AUG ‘98 

PROJECTS @ Lightbulb Saver @ Float Charger 
@ PC Transistor Tester @ Greenhouse Com- 
puter — 2 @ Time Machine Update. 

FEATURES @ TEACH-IN ‘98 - 10 @ Circuit Sur- 
gery @ Techniques - Actually Doing It @ In- 
genuity Unlimited @ New Technology Update 
@ Net Work @ IVEX PCB Cad Review. 


SEPT ‘98 


PROJECTS @ Mains Socket Tester @ Personal 
Stereo Amplifier @ Greenhouse Radio Link @ 
PIC Altimeter. 

FEATURES @ TEACH-IN ‘98 - 11 @ Ingenuity 
Unlimited @ Circuit Surgery @ Interface @ Net 
Work @ Crocodile Clips Review. 


OCT ‘98 | 


PROJECTS @ Voice Processor @ Digiserv R/C 
Channel Expander @ Reliable Infra-Red Remote 
Control @ PC Capacitance Meter. 

FEATURES @ Easy PCB Making @ Using LM335 
and LM35 Temperature Sensors @ Circuit 
Surgery @ Ingenuity Unlimited @ Net Work @ 
Electronics Principles 5.0 Review. 


BACK ISSUES 


We can supply back issues of EPE and ETI (see panel) by post, most EPE issues from the past five years are available. An EPE index 
for the last five years is also available — see order form. Alternatively, indexes are published in the December issue for that year. 
Where we are unable to provide a back issue a photostat of any one article (or one part of a series) can be purchased for the same 
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NOV ‘98 


PROJECTS @ PIC Tape Measure @ T-Stat 
Electronic Thermostat - 1 @ PhizzyB Com- 
puters — 1 @ 15-way Infra-Red Remote Control. 
FEATURES @ Circuit Surgery @ Ingenuity 
Unlimited @ New Technology Update @ Net 
Work — The Internet @ Easy PC for Windows 95 
Review @ FREE EPE CD-ROM No.1. 


DEC ‘98 


PROJECTS @ EPE Mind PICkler-1 @ Fading 
Christmas Lights @ Handheld Function Gener- 
ator @ Damp Stat Electronic Thermostat @ 
PhizzyB Computers-2. 

FEATURES @ PhizzyB Computers—2 Under- 
standing Computers @ Circuit Surgery @ In- 
genuity Unlimited @ Interface @ Net Work - 
The Internet @ 1998 Index @ FREE 48-page 
Understanding Passive Components booklet. 


JAN ‘99 


PROJECTS @ Alternative Courtesy Light Con- 
troller @ Twinkle Twinkle Reaction Game ® 
Volume Compressor @ PhizzyB Computers-3 @ 
EPE Mind PiCkler-2. 

FEATURES @ New Technology Update @ From 
Russia With Love @ Circuit Surgery @ PhizzyB 
Computers—3 @ Net Work. 


FEB ‘99 


PROJECTS @ PIC MIDI Sustain Pedal @ Light 
Alarm @ Wireless Monitoring System-1 @ 
PhizzyB Computers-4. 

FEATURES @ Ingenuity Unlimited @ Scolar 
Project @ PhizzyB Computers-4. 





BACK ISSUES ONLY £2.75 each inc. UK p&p. 


Overseas prices £3.35 each surface mail, £4.35 each airmail. 
We can also supply issues from earlier years: 1992 (except March, April, June to Sept. and Dec.), 1993 (except Jan. to March, May, 
Aug., Dec.), 1994 (except April, May, June, Nov.), 1995 (except Jan., May to Sept., Nov., Dec.), 1996 (except Feb., April, May, July, 


Aug., Nov.), 1997. 


We can also supply back issues of ET! (prior to the merger of the two magazines) for 1998/9 - Vol. 27 Nos 1 to 13 and Vol. 
28 No. 1. We are not able to supply any material from ET/ prior to 1998. Please put ET7/ clearly on your order form if you 


require ET/ issues. 


Where we do not have an issue a photostat of any one article or one part of a series can be provided at the same price. 
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ORDER FORM ~ BACK ISSUES — PHOTOSTATS - INDEXES 


Note: Minimum order for credit cards £5. Please supply name and address of cardholder if different from that shown above. § 
SEND TO: Everyday Practical Electronics, Allen House, East Borough, Wimborne, Dorset BH21 1PF. 
Tel: 01202 881749. Fax: 01202 841692. (Due to the cost we cannot reply to overseas queries or orders by Fax.) i 
E-mail: orders@epemag.wimborne.co.uk 4 
Payments must be in £ sterling — cheque or bank draft drawn on a UK bank. Normally supplied within seven days of receipt of order. 
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Constructonal Project == 


WIRELESS 
MONITORING 
SYSTEM 





JAMES HUMPHGIS 


Low cost radio-linked short-range Cata 
logging Is now readily and simply available. 


constructional details for building an 

a.m. Transmitter and Receiver. This 
month we set about testing the system 
modules, consider the software and also 
offer the option of going f.m. 


RECEIVER TESTING 


It is essential to get the Receiver unit 
to operate correctly before the transmitter 
units as the latter do not have any physical 
indicators as to whether or not they are 
functioning properly. 

Without a PIC inserted into the 
Receiver, plug in and switch on the power 
supply. If the voltage regulator ICI is 
working correctly and there are no power 
supply shorts on the board, l.e.d. D3 
should light. 

If this is the case, then test the power 
connections on all the i.c.s to ensure a 
clean 5V supply of the correct polarity. 
In this state, the board should consume 
around 16-3mA. If it is a little higher or 
lower than this level then don’t worry, as 
long as it is not excessive. 

Check the COMM connection on the 
board near [C4, it should be at +8-7V. 
Also check that the case is well grounded 
with a continuity tester or multimeter. | 

Switch off the unit, carefully insert the 
programmed PIC and connect the serial 
lead between the receiver and the com- 
puter, connecting to the port that is in use 
at 9600 baud with 8 data bits, 1 stop bit 
and no parity. 

Load either HyperTerminal in Windows 
"95 or Terminal in Windows 3.1 (or any 
other terminal package that is available). 
Check the flow control is either set to 
Hardware or None and the emulation is set 
to ANSI. 

When the receiver is first switched on, 
led. D1 should flash briefly and the 
PC screen should display the message 
‘*Hello’’. This indicates that the unit has 
booted up correctly and is ready to receive 
r.f. signals. 

If this is not the case, use an oscillo- 
scope to check that a 3-6864MHz square 


: AST month we gave the circuits and 
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wave is present on pins 15 and 16 of IC2. 
If this is OK, then check that IC2 pin 4 has 
a good 5V connection and look for a brief 
pulse train on pin 11 of IC2 as power is 
applied. If this is present, test IC4 pin 14 
in the same way for a brief pulse chain of 
+8-4V to —8.4V. 

Note that the duration of this pulse train 
is only five bytes at 9600 baud (5-2ms) and 
can easily be missed. The receiver unit 
must be operational before the tuning of 
the transmitter units as, otherwise, you 
could end up in a very difficult situation 
where nothing appears to work! 


TRANSMITTER 
TUNING 


Remove the PIC from the Transmitter 
module and short pins 13 and 14 of its 
socket together using a small wire link. This 
supplies the transmitter module with a per- 
manent high level so that a continuous 
418MHz carrier wave is transmitted. 


Completed Receiver module and Transmitter, with licence exempt label. 






Part Two 


Switch on the receiver module and con- 
nect a multimeter measuring d.c. volts on 
a suitable range between ground and test 
point TPl. With the transmitter module 
switched off, a reading of around 2-6V 
should be obtained. 

Separate the transmitter and receiver mod- 
ules by a couple of metres and apply power 
to the transmitter. The meter reading should 
increase to between 2-85V and 3-15V. 

Slowly adjust variable capacitor C4 on 
the transmitter using a non-ferrous tuning 
tool until the reading is maximised at 
around 3-15V. This may take some time and 
requires the separation between the units to 
be adjusted so that this maximum can be 
achieved. Remove the tuning tool and move 
away from the transmitter so that the best 
reading can be observed. 

Note that best results will be achieved by 
using a clear line of sight between the two 
units. Once this has been done, switch off 
the transmitter, remove the temporary link 


_and replace the PIC. 
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This process needs to be completed 
for each individual transmitter unit and 
once done, no further adjustments are 
necessary. 


RADIO LINK 


Although all the modulation and 
demodulation is completed by the r.f. 
modules and no particular r.f. knowledge 
is required, the radio link is not 
analogous to a length of wire linking the 


RESULTANT RF eae Teer 

pee a 
two units together! ADDITIONAL NOISE : COT ARR, PRAT 
1! SOL Ot tite th 14 | 


Sometimes what is received is very 
| CORRUPTED DATA | 


different from what is transmitted. This 

is due to interference that occurs either | 
SECOND TRANSMITTER 
BEGINS SIMULTANEOUS 
PACKET 


R.F. MODULATED BY 
FIRST TRANSMITTER 


1'O'T!'O' TOT A 1! O'1!0'0'1! 


pA COLO Peat FOVOR1 00 1 1 ORT Dt Oe 


R.F. MODULATED BY | 
SECOND TRANSMITTER! 


: 1 | Oo! 0! 1'0'14 
when two transmitters attempt to transmit 
simultaneously, or due to other electrical 
appliances that generate radio frequency 
interference (r.f.i.) at the same frequency 
as the system. 

All the transmitter units operate on the same r.f. channel. 
Therefore, if several events occur simultaneously then the chan- 
nel will contain a mixture of information. An example of this is 
illustrated Fig.10. 

If possible, the events that are being monitored should be 
time independent, i.e. not always occurring at the same instant 
in time. This is sometimes unavoidable and some transmissions 
will either occur together or overlap one another. The result of 


DATA SHOULD BE RECEIVED AS: 
1010 1010 1110 1001 OR AAE9Q (hex) 


DATA IS RECEIVED AS: 
1010 1010 1111 1101 OR AAFD (hex) 


FIRST TRANSMITTER 
BEGINS PACKET 





Fig.10. Example of data corruption in r.f. channel. 


BYTE TIME: 33.3ms 


‘BIT TIME: 
'3.33ms 


this is that all of the transmissions will be corrupted. 

Each transmission takes only 330ms and events are usually 
separated by a longer period, i.e. a few seconds or minutes. 
Therefore, the chance of two independent events occurring at 


once is remote. 


VALIDITY CHECKS 


In order to detect if the information is 
corrupted, some method of checking the 
validity of the received data is required to 
be included in the data that is transmitted. 
It is important to realise that almost any 
method of data checking is not perfect and 
sometimes a corrupted message is inter- 
preted as being correct. It is the software 
designer’s responsibility to ensure that the 
chance of accepting an incorrect message 
is minimised. 

The software algorithm in the transmit- 
ter modules encodes the digitised sensor 
information into discrete data packets that 
are sent across the r.f. link. Each data byte 
consists of ten data bits, as illustrated in 
Fig.11. 

The high level Start Bit serves to let the 
receiver know that a data byte is on its 
way, and to prepare to receive the fol- 
lowing eight bits that constitute the actual 
byte. A low level Stop Bit ensures that a 
short time exists between sequential data 
bytes and follows the eight data bits to 
complete each byte. 

Each packet consists of nine data bytes 
as can be seen in Fig. 12. Full descriptions 
of each byte are given in Table 1. 

The Transmit Syne Code is used to 
stabilise the receiver module and allows 
it to lock to the correct frequency. It 
also serves to indicate to the receiver 
software that a valid transmitter module is 


TRANSMIT SYNC CODE 


igri IDENTIFICATION 


EIGHT DATA BITS 


Fig.11. R.F. data byte details. 





Table 1. Data Packet Description 


Byte Typical Value 
Number (Hex) 


Description 


1 65 Synchronisation Byte — Tells the receiver that a transmitter has 
started a packet and that it should wait for the rest of the packet 

2 Any identification Byte — Allows the PC to identify which unit has 
made the transmission 

3 00 to FF TX Number — The number of transmissions that the unit has 
made (00 follows FF). This allows the PC to determine if any 
transmissions have been missed due to interference 

4 Any Data 1 — Sensor level data byte 1 

5 Any Data 2 — Sensor level data byte 2. (Not used) 

6 Any Data 3 — Sensor level data byte 3. (Not used) 

7 Any Data 4 — Sensor level data byte 4. (Not used) 

8 Any Data 5 — Sensor level data byte 5. (Not used) 

9 00 to OF Cyclic Redundancy nibble — Used to detect if any errors have 


occurred in the radio link due to interference 


producing the signal and not another 
device using the 418MHz frequency. 

The Identification byte enables the PC 
to identify which transmitter has produced 
the data. The Transmit Number allows the 
analysis of the number of any missed data 
packets by the PC. The Data bytes repre- 
sent the actual digitised data received by 
the transmitter PIC. The software only 
uses the first data byte but, if required, the 
remaining four bytes can easily be imple- 


mented by changing the PIC software. The — 
cyclic redundancy check (CRC) nibble is — 


mainly the method used to determine the 
validity of the data. 


Lie getgug leg 





si ihe 1 


CYCLIC 
REDUNDANCY CHECK 


The CRC nibble (half byte) is reasonably 
unique to each data packet and is found by 
performing a complex polynomial computa- 
tion upon the whole data packet (excluding 
itself) as it is transmitted. It is essentially 
the remainder of a long division of the data 
stream by a binary polynomial. 

The receiver performs exactly the same 
calculation on the received data stream 
excluding the CRC nibble and produces its 
own second CRC nibble. If any corruption 
has occurred, the second CRC will be 


ag hii ° 


i| 


ee fr arr: 4 CRC ssteyees 


Fig.12. Breakdown information of the r.f. data packet transmission. 
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different to the first. Therefore, a com- 
parison of these two nibbles determines 
the validity of the received data. 

The CRC nibble consists of four bits 
and has sixteen possible values. The rest 
of the data packet is essentially an 80- 
bit binary word that has a staggering 2° 
(1-208 x 1024) values. Each of these 
values will correspond to one of the six- 
teen CRC values, i.e. each CRC value 
corresponds to 7-55 x 1022 data values. 

Distribution of these values is almost 
completely random amongst the 28° pos- 
sible combinations and, therefore, the 
chance that corrupted data produces the 
same CRC as the correct data stream is 
very slim! In fact, with the author’s units, 
a corrupted data message has never been 
interpreted as correct! 


wf! Data Capture dialogue box 


Fie CGptere Help 
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08-07-1933 134473 General 161 «0 0 
; |08-071998 «13:5414 General 162 0 if) 
; 08-07-1998 135415 Genetai 1h 0 {i 
; [08-07-1998 135476 General iD 
:108-07-199 1354.39 Temperature Device (deg C} 3 1571 0 
: 08-07-199E 13:54:45 Femperakie Devine [deg I°} 2 15.14 0 
; [08-07-1998 135443 General 166 0D 
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08-07-1998 13:55:31 Temperate Device (deg C) 16 TAt& 6 
08-07-1998 13.55:32 General ater: = 4) § 
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The receiver does not compare the two 
CRC values, but simply appends the 
second CRC nibble to the received data. 
This forms a ten-byte packet that is 
transmitted across the RS232 serial link. 
The raw RS232 information can be ob- 
served by using a terminal package with 
a hexadecimal display capability. Such 
a window is included in the system’s 
software for diagnostic purposes. 


SOFTWARE 

When the hardware has been built and 
tested, the information that is received can 
be analysed. 

The software written for this purpose is 
available free as detailed later. It provides 
a simple interface between the received 
data and the user’s preferred spreadsheet or 
database application. If the spreadsheet or 
database that is used has the ability to 
collect data directly from a serial port, then 
this is an alternative route that can also be 
used for analysis. 

Running the software is simple, install 
the package onto the PC’s hard-drive (see 
later), start the application and a dialogue 
box will be displayed asking you to identify 
which serial port the receiver is connected 
to. Type in the COM port number in the 
box and click the mouse on Test. 

The program will then test the port and 
ask you to switch on the receiver unit. 
Once the receiver’s boot message has been 
checked, the Proceed button will be enabled 
and once clicked on, the main window will 
be displayed. 
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aa fe Messages Packet Enor 
; Received - f Rate X: 


You will next be asked if you want to 
load the previous calibration settings. If this 
is the first time that you are using the 
software, then there are not any calibration 
settings stored and you must click on No. 

Following this, the View options window 
is displayed. This allows you to select the 
type of time recording that you require. Full 
Time means that the time is recorded as the 
time that each message is received in 24- 
hour format. Similarly, Seconds Since Start 
or Minutes Since Start allow different types 
of recording depending on the frequency of 
messages that are anticipated. 

Audible Alerts for Messages means that 
the PC will beep every time a mes- 
sage is received and is_ useful for 
testing the range of the transmitters. Click- 


ing Done will present the main window 


Fig.13 (left). 
Data capture 





















where the messages are displayed. A typical 
screen shot is shown in Fig.13. 

Switch on the transmitters one at a time 
and force a message to be transmitted by 
changing the condition that the sensor is 
used to monitor, e.g. manually induce a 
change in the temperature of the tempera- 
ture sensor. 

When a message is received from a new 
transmitter, the calibration window is dis- 
played. A Help window is available from 
here that will help you enter the correct 
calibration settings for each transmitter and 
ensure that the data is logged in the correct 
manner. See Fig.14. 

The Export Options window from the Op- 
tions menu allows you to set-up the method 
that is used to export the data to a file that 
is subsequently used by your spreadsheet or 
database. This allows fully automatic export- 
ing of data to a file every time a certain num- 
ber of messages are received, or manual ex- 
porting whenever required. 

The other menus available allow the 
message window to be cleared, the calibra- 
tion settings to be deleted, the View 
Options window to be displayed again or 
hexadecimal data to be shown. 

In Fig.13, the calibrated information can 
be seen alongside the date, time and mes- 


sage status. If a packet is received correctly, 
the last column of the table shows OK. If it 
is not received correctly the column shows 
ERR. 

Statistics are calculated for the number 
of messages received correctly and incor- 
rectly and a calculated current Packet Er- 
ror Rate is determined. Messages that have 
been missed are counted and a current total 
is shown. The packet error rate total does 
not take into account any missed packets. 

These statistics give an indication as to 
the performance of the system at any point 
in time and allow adjustments of the trans- 
mitters for better reception. 

When you exit from the program using 
the File Exit menu, you will be asked if 
you want to save your calibration settings. 
This means that you can re-start the pro- 
gram again without having to enter in all the 
settings for the sensors each time. If the 
settings are not wanted, then click No to 
exit. 
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temperature sensor transmitter unit. They 
correspond to the temperature of fruit juice 
placed in the fridge to cool down, then 
removed and ice added. The dots on the 
graph indicate the times that messages 
were received, i.e. when the temperature 
changed and a transmission occurred. 

The tilt switch transmitter unit is prob- 
ably most useful in testing the range of 
operation of the units. The advantage 
of the switch is that it can easily be 
moved and its orientation changed such 
that the environment within which the 
system is used can be explored for range 
and suitability. 

A typical application is shown in the 
graph of Fig.16, where the tilt switch is 
used within a vehicle to monitor the 
opening and closing of the boot hatch. 
This is combined with information re- 
corded from another sensor that is being 
used to monitor pulses from the odometer 
in order to measure distance travelled. 

A laptop PC in the boot of the vehicle 
was used to record all the received 
information. This information can be used, 
for example, to ensure that a secure load 
carried in the boot of a vehicle is only 
accessed at particular points along a 
specific journey. 
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OPERATING RANGE 


If the range of operation of the 
transmitter units is not acceptable for the 
particular application required, several 
methods could be implemented to increase 
the physical separation between the 
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Fig.15. Sample graph of temperatures obtained from a fruit juice drink placed in 


a fridge. 


BOOSTING A.M. 
POWER 


An easy method of increasing the range 
of operation with a.m. is simply to provide 
the transmitter with a higher operating 
voltage and hence allow more current to be 
consumed by it. The PIC has a maximum 
operating voltage of 6V and, therefore, 
without any extra interfacing between the 
PIC and transmitter, this provides an upper 
limit on the voltage allowed. In order to 
limit the current that is consumed by the 
transmitter when running from 6V, the 
value of resistor R5 needs to be adjusted 
according to Table 2. 


Table 2: Resistor R5 values according to 
Vcc voltage. 


Vee Min V.¢ Max  RS5 Value (Ohms) 
2:5 3-5 100 

2:8 4-0 220 

3-2 4-5 330 

3-6 5-2 470 

4-2 6:1 680 

5:2 7:6 Ik 


Performance can be further improved by 
the use of a mains adaptor power supply 
that can provide a regulated and smoothed 
SV d.c. output. This provides the trans- 
mitter with a good ground connection that 
cannot be achieved with the use of a float- 
ing power supply such as a battery. 


SWITCHING TO F.M. 


Frequency Modulation (f.m.) — is 
considerably more reliable than the 
older technology, Amplitude Modulation 
(a.m.). This can be easily observed by 
listening to an a.m. radio station in a car 
and travelling around an urban area or 
under a bridge. The signal strength 
received is subject to variation due to 
buildings, hills, etc. 


With f.m., however, these effects are 
reduced and a strong signal is_ either 
received or not received, and is reasonably 
independent of direction. This is true in the 
case suggested here also. An f.m. system, 
although not tested, would provide a sig- 
nificant improvement in performance and 
range of operation, but at an increased cost. 

Switching to f.m. involves significantly 
more effort than increasing the power of the 
a.m. modules. It also consumes more power 
than a.m. and is not as well suited to bat- 
tery operation. Consequently, f.m. 1s recom- 
mended only for use where greater ranges 
are required. Manufacturers’ data sheets for 
f.m. modules suggest that a range of up to 








—#— Distance Travelled (Miles) 


Fig.16. Graph details from a boot sen- 
sor and a distance travelled sensor. 


200 metres free space and 30 metres worst 
case are possible. 


F.M. RECEIVER 


A modified schematic for the  f.m. 
receiver unit is shown in Fig.17, a suitable 
adaptor p.c.b. is shown in Fig.18. This 
board is available from the EPE PCB 


SILRX-418A 
DETECT 
RFIN 

DATA 

AF 


Fig.17. Receiver modification details 
for f.m. operation. 


Completed a.m. receiver board. The f.m. adaptor p.c.b. replaces the a.m. module. 
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pa: 


ANTENNA 





Two completed Transmitters. One with a remote thermistor 
sensor (right-hand corner), and the other showing the required 
“licence exempt” label. 





Fig.18. F.M. Receiver adaptor printed circuit board details. 


Service, code 220a, together with the main 
p.c.b. 

The adaptor board allows direct replace- 
ment of the a.m. module with the f.m. type. 
This board should be mounted above the 
existing p.c.b. and connection made via pins 
from the a.m. receiver holes through to the 
matching holes in the adaptor. 

The f.m. receiver should then be soldered 
into the adaptor board and a 10k) resistor 
soldered into the holes for R7. The antenna 
should be connected directly to the adaptor 
board and brought out through the case as 
normal. The f.m. module uses a more con- 
ventional quarter-wavelength short whip an- 
tenna of 170mm length. 


F.M. TRANSMITTER 


The modified f.m. transmitter schematic 
is shown in Fig.19. Capacitor C3 needs to 
be removed and R5 replaced with a wire 
link or zero ohm resistor. Components C4, 
L1 and IC2 also need to be removed. 

The transmission adaptor p.c.b. is shown 
in Fig.20. This board is also available from 
the EPE PCB Service, code 119a. 

The board should be connected to the 
main p.c.b. via short flying leads. DATA 
IN and GND connections are taken from 
the existing holes for IC2. The power 
should be taken directly from the battery 
or other convenient location on the trans- 
mitter p.c.b. The antenna must be 170mm 
long rather than the 90mm type described 
previously. 

The adaptor board ‘must be located as 
close to the transmitter board as possible, 
in order to reduce conducted interference 
along the ground connection. 

The 3-6V supply should be replaced by 
a 6V type in order for the unit to operate 
correctly. This must not be exceeded or 
reduced, as it is the upper limit for the PIC 
and lower limit for the transmitter module. 

It should be noted that MPT1340 is in- 
dependent of the type of modulation used. 
That is to say, all the antenna constraints 
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detailed previously for the a.m. system still 
apply and must be conformed with. 

More details of the f.m._ radio 
modules used are available from the 


C 
TXM418-A 
RFOUT 
DATA IN 


Fig.19. Transmitter modification details 
for f.m. operation. 


ANTENNA 





Fig.20. Full size F.M. Transmitter 
adaptor board details. 


manufacturing company’s web site at: 
http://www.radiometrix.co.uk/products/ 
productl.htm. 


SOFTWARE 
INSTALLATION 


Installation of the application software 
is the same as for any other Win- 
dows based application. Before installa- 
tion, please ensure that all applications are 
closed, this includes the Microsoft Office 
toolbar that is easily forgotten! Then, 
simply double click on the file named 
SETUP.EXE and follow the on-screen 
instructions. 

The default installation directory is 
C:\EPE\. This can be changed to install 
the software on any other drive or 
directory. Once this is completed, a 
Program Manager icon called Data Cap- 
ture is created. The application is ex- 
ecuted by double clicking on this icon 
either from the Program Manager in 
Windows 3.1 or the Start menu in 
Windows 95 or later. 

If any problems are experienced during 
installation such as ‘‘Version Conflict’’ 
or ‘‘File in use, cannot replace’’ then this 
generally means that a later version of the 
same file is already installed and does not 
need to be replaced. If this is the case, 
select the Ignore or Skip buttons. 


RESOURCES 


Software for the Wireless Monitoring 
System is available on a = 3-5-inch 
PC-compatible disk from the EPE PCB 
Service (for details see that page in this 
issue — the software is free but there is 
nominal post and handling charge for the 
disk). It is also available for free 
download from our web | site: 
ftp://ftp.epemag.wimborne.co.uk/pub/ 
PICS/wireless. 

Pre-programmed PIC16C7Is are avail- 
able, see this month’s Shoptalk page. In- 
formation on obtaining other ‘‘special”’ 
components for this design are also give 
on this same page. [| 
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No. 1 for Kits 





Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of 
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 
years and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions. 
circuit diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all 
transmitters are tuneable and can be received on an ordinary VHF FM radio. 


Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations! 


UTX Ultra-miniature Room Transmitter 
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including mic. 
Ga RT MRR IEL, IIVE FAINN caso esacs es svsicngsesnsnyondeess sgeravtegercoobela oma £16.45 


MTX Micro-miniature Room Transmitter 
Best-selling micro-miniature Room Transmitter. Just 17mm x 17mm including mic. 
SEOVLY DO TANON, PUMIIT LONINE 8 coil) SER oe cvcsnssbeceapeableotanveatcchousllecdavsld £13.45 


STX High-performance Room Transmitter 
High performance transmitter with a buffered output stage for greater stability and 
range. Measures 22mm x 22m, including mic. 6V-12V operation, 1500m range. £15.45 


VT500 High-power Room Transmitter 
Powerful 250mW output providing excellent range and performance. 
Size 20mm x 40mm. 9V-12V operation. 3000M range........cccccccccecesescesrssseeetesesees £16.45 


VXT Voice-Activated Transmitter 
Triggers only when sounds are detected. Very low standby current. Variable sensitivity 
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range. £19.45 


HVX400 Mains Powered Room Transmitter 
Connects directly to 240V A.C. supply for long-term monitoring. 
SIZE SUM X SONMT, HORN Ta MIO ccarccda dees lesan ctcssssunsoininadicshvansea pedaossonosbeatdbuesaass £19.45 


SCRX Subcarrier Scrambled Room Transmitter 
Scrambled output from this transmitter cannot be monitored without the SCDM decoder 
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range...... £22.95 


SCLX Subcarrier Telephone Transmitter 
Connects to telephone line anywhere, requires no batteries. Output scrambled so 
requires SCDM connected to receiver. Size 32mm x 37mm. 1000m range......... £23.95 


SCDM Subcarrier Decoder Unit for SCRX 
Connects to receiver earphone socket and provides decoded audio output to 
headphones. Size 32mm x 70mm. 9V-12V OPeratlON.........cccseseceeesseeseseeeereen £22.95 


ATR2 Micro-Size Telephone Recording Interface 

Connects between telephone line (anywhere) and cassette recorder. Switches tape 
automatically as phone is used. All conversations recorded. Size 16mm x 32mm. 
RPP TORE I sis Te AA ee seul ace A aanablactatean cates Wa eae ok £13.45 


xxx Specials **xx* 


DLTX/DLRX Radio Control Switch 
Remote control anything around your home or garden, outside lights, 
alarms, paging system etc. System consists of a small VHF transmitter with 
digital encoder and receiver unit with decoder and relay output, momentary 
or alternate, 8-way di. switches on both boards set your own unique 









operation. Range up to 200m. 
COrmiplete SYSte (2 KiNG)... cesccccsccsecsecseccossserscesnenesanseastaneessonessassssssecsnses £50.95 
bidivicdal Transmitter QUT KN oo.o.coscssccsccsecstsscsssvscvsessespeessssseneenonsecscssesccrs 









MBX-1 Hi-Fi Micro Broadcaster 8 
Not technically a surveillance device but a great idea! Connects to the 
headphone output of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a 
nearby radio. Listen to your farvourite music anywhere around the house, 
garden, in the bath or in the garage and you don't have to put up with the 
DJ’s choice and boring waffle. 

Size 27mm x 60mm. 9V Operation. 250M rAaNge.......erscsereersesseserncereeenns £20.95 
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security code. TX size 45mm x 45mm. RX size 35mmx 90mm. Both 9V _ 









UTLX Ultra-miniature Telephone Transmitter 

Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm! 
Connects to line (anywhere) and switches on and off with phone use. 

All conversation transmitted. Powered from line. 500m range.........c..ssessesseeesee. £15.95 


TLX 700 Micro-miniature Telephone Transmitter 

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble 
than UTLX. Connects to line (anywhere) and switches on and off with phone use. 
All conversations transmitted. Powered from line. 1000m range... £13.45 


STLX High-performance Telephone Transmitter 

High performance transmitter with buffered output stage providing excellent stability 
and performance. Connects to line (anywhere) and switches on and off with phone 
use. All conversations transmitted. Powered from line. 

SILO CAMA Meee, VION TAIN 5c ccsccsics vcdosnsiqeassseiovvssicvsccl nessicvveveucceisedosvsesh £16.45 


TKX900 Signalling/Tracking Transmitter 

Transmits a continuous stream of audio pulses with variable tone and rate. Ideal for 
signalling or tracking purposes. High power output giving range up to 3000m. 

SAO COPY HITTER ON cass.) fers cele kcal chores cs Levocs oowredc vice cpeocéoabs £22.95 


CD400 Pocket Bug Detector/Locator 

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tone increase as you 
approach signal. Gain control allows pinpointing of source. 

DIAG ASIUN SAI Y ODOTRNON 26 asssenishsecescosecssiorcbescstoaceaycadasdaweiccacceesecscdees £30.95 


CD600 Professional Bug Detector/Locator 

Multicolour readout of signal strength with variable rate bleeper and variable sensitivity 
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to 
distinguish between localised bug transmission and normal legitimate signals such as 
pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation...........ccccccee eee £50.95 


QTX180 Crystal Controlled Room Transmitter 
Narrow band FM transmitter for the ultimate in privacy. Operates on 180MHz and 
requires the use of a scanner receiver or our QRX180 kit (see catalogue). 

Size 20mm x 67mm. 9V operation. 1000M range............c.ccescecesesseeseeseeereesseen £ 


QLX180 Crystal Controlled Telephone Transmitter 
As per QTX180 but connects to telephone line to monitor both sides of conversations. 
20mm x 67mm. OV Operation. 1000M rANGe............ceccesceseessesessesessecsesseeesseseseees £40.95 


QSX180 Line Powered Crystal Controlled Phone Transmitter 
As per QLX180 but draws power requirements from line. No batteries required. 
EIS IRN TNE Me coe i ONES MING lc0h rela! essouiscdvéicesobduentscscssecesoascidevcsapeboas £35.95 


QRX 180 Crystal Controlled FM Receiver 

For monitoring any of the ‘Q’ range transmitters. High sensitivity unit. All RF section 
supplied as pre-built and aligned module ready to connect on board so no difficulty 
setting up. Output to headphones. 60mm x 75mm. 9V operation.........ccccceee £60.95 


A build-up service is available on all our kits if required. 


UK customers please send cheques, POs or registered cash. Please add 
£2.00 per order for P&P. Goods despatched ASAP allowing for cheque 
clearance. Overseas customers send Sterling Bank Draft and add £5.00 
per order for shipment. Credit card orders welcomed on 01827 714476. 

OUR LATEST CATALOGUE CONTAINING MANY MORE 
NEW SURVEILLANCE KITS NOW AVAILABLE. SEND TWO 
FIRST CLASS STAMPS OR OVERSEAS SEND TWO IRCS. 
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DIRECT BOOK SERVICE 





ELECTRONICS TEACH-IN 88/89 | 
INTRODUCING MICROPROCESSORS 
Mike Tooley B.A. (published by Everyday Practical 
Electronics) 

A complete course that can lead successful readers to 
the award of a City and Guilds Certificate in Introductory 
Microprocessors (726/303). The book contains everything 
you need to know including full details on registering for 
assessment, etc. 

Sections cover © Microcomputer Systems, 
Microprocessors, Memories, Input/Output, Interfacing 
and Programming. There are various _ practical 
assignments and eight Data Pages covering popular 
microprocessors. 

And excellent introduction to the subject even for those 
who do not wish to take the City and Guilds ~egasge Se 


80 pages Order code TI-88/89 


ANALOGUE AND DIGITAL Wi 
ELECTRONICS COURSE sO ARE 
(published by Everyday Practical Electronics) 

Alan Winstanley and Keith Dye B.Eng(Tech)AMIEE 

This highly acclaimed EPE Teach-/n series, which included 
the construction and use of the Mini Lab and Micro Lab 
test and development units, has been put together in 
book form. Additionally, EPT Educational Software have 
developed a GCSE Electronics software program to com- 
pliment the course and a FREE DISK covering the first two 
parts of the course is included with the book. 

An interesting and thorough tutorial series aimed speci- 
fically at the novice or complete beginner in electronics. 
The series is designed to support those undertaking either 
GCSE Electronics or GCE Advanced Levels, and starts 
with fundamental principles. 

lf you are taking electronics or technology at school 
or college, this book: is for you. If you just want to 
learn the basics of electronics or technology you must 
make sure you see it. Teach-/n No. 7 will be invaluable 
if you are considering a career in electronics or even 
if you are already training in one. The Mini Lab and 
software enable the construction and testing of both 
demonstration and development circuits. These learn- 
ing aids bring electronics to life in an enjoyable and 
interesting way: you will both see and hear the electron 
in action! The Micro Lab microprocessor add-on system 
will appeal to higher level students and those develop- 
ing microprocessor projects. 


160 pages £3.95 








WINDOWS 95 EXPLAINED 
P. R. M. Oliver and N. Kantaris ; 

If you would like to get up and running, as soon as possible, 
with the new Windows 95 operating system, then this is the 
book for you. 

The book was written with the non-expert, busy person in 
mind. It explains the hardware that you need in order to run 
Windows 95 successfully, and how to install and optimize 
your system's resources. It presents an overview of the Win- 
dows 95 environment. : Soe 

Later chapters cover how to work with programs, folders 
and documents; how to control Windows: 95 ‘and use the 


many accessories that come with it; how to:use DOS pro- : 


grams and, if necessary, DOS commands and how to com- 
municate with the rest of the electronic world. 


170 pages £5.95 
INTERFACING PCs AND COMPATIBLES 
R. A. Penfold 


Once you know how, PC interfacing is less involved than 
interfacing many eight-bit machines, which have tended to 
use some unusual interfacing methods. 

This book gives you: A detailed description of the lines 
present on the PC expansion bus. A detailed discussion of 
the physical characteristics of PC expansion cards. The |/O 
map and details of the areas where your add-on can be 
fitted. A discussion of address decoding techniques. Practi- 
cal address decoder circuits. Simple 8-bit input and 
output ports. Details of using the 8255 parallel interface 
adaptor. Digital to analogue converter circuits. In fact every- 
thing you need to know in order to produce successful PC 


add-ons. 

80 pages £3.95 
EASY PC INTERFACING 

R. A. Penfold 


Although the internal expansion slots of a PC provide 
full access to the computer's buses, and are suitable for 
user add-ons, making your own expansion cards re- 
quires a fair amount of expertise and equipment. The 
built-in ports provide what is often a much easier and 
hassle-free way of interfacing your own circuits to a 
PC. In particlar, a PC printer port plus a small amount 
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Computing 


The books listed have been selected by Everyday 
Practical Electronics/ETI editorial staff as being of 
special interest to everyone involved in electronics 
and computing. They are supplied by mail order to 
your door. Full ordering details are given on the 


last book page. 


FOR ANOTHER SELECTION OF BOOKS SEE THE 
NEXT TWO MONTH'S ISSUES. 


Note our UK postage costs just £1.50 no matter how 


ELECTRONICS PROJECTS FREE 
USING ELECTRONICS WORKBENCH ROM 
plus FREE CD-ROM CD- 


M. P. Horsey 

This book offers a wide range of tested circuit mod- 
ules which can be used as electronics projects, part of 
an electronics course, or as a hands-on way of get- 
ting better acquainted with Electronics Workbench. With 
circuits ranging from ‘bulbs and batteries’ to complex 
systems using integrated circuits, the projects will appeal 
to novices, students and practitioners alike. 

Electronics Workbench is a highly versatile computer 
simulation package which enables the user to design, test 
and modify their circuits before building them, and to plan 
PCB layouts on-screen. All the circuits in the book are 
provided as runnable Electronic Workbench files on the 
enclosed CD-ROM, and a selection of 15 representative 
circuits can be explored using the free demo version of 
the application. 

Contents: Some basic concepts; Projects with switches, 
LEDs, relays and diodes; Transistors; Power supplies; 
Op.amp projects; Further op.amp circuits; Logic gates; Real 
logic circuits; Logic gate multivibrators; The 555 timer; 
Flip-flops, counters and shift registers; Adders, comparators 
and multiplexers; Field effect transistors; Thyristors, triacs 
and diacs; Constructing your circuit; Index. 


227 pages £14.99 
A BEGINNER'S GUIDE TO MODERN ELECTRONIC 
COMPONENTS 

R. A. Penfold 


The purpose of this book is to provide practical informa- 
tion to help the reader sort out the bewildering array of 
components currently on offer. An advanced knowledge 
of the theory of electronics is not needed, and this 
book is not intended to be a course in electronic theory. 
The main aim is to explain the differences between 
components of the same basic type (e.g. carbon, carbon 
film, metal film, and wire-wound resistors) so that the 
right component for a given application can be selected. 
A wide range of components are included, with the 
emphasis firmly on those components that are used a 
great deal in projects for the home constructor. 


170 pages Order code BP285 £4.99 


of external hardware provides a surprisingly versatile 
input/output port. The PC “games” port is less useful for 
general interfacing purposes, but it can be useful in 
some applications. 

This book provides a number of useful PC add-on 
circuits including the following: Digital input/output ports; 
Analogue to digital converter; Digital-to-Analogue Con- 
verter; Voltage and current measurement circuits; Resis- 
tance meter; Capacitance meter; Temperature measure- 
ment interface; Biofeedback monitor; Constant voltage 
model train controller; Pulsed model train controllers; 
Position sensor (optical, Hall effect, etc.); Stepper motor 
interface; Relay and LED drivers; Triac mains switching 


interface. 

179 pages £4.99 
INTRODUCTION TO MICROPROCESSORS 

John Crisp 


If you are, or soon will be, involved in the use’ of 
microprocessors, this practical introduction is essential 
reading. This book provides a thoroughly readable introduc- 
tion to microprocessors. assuming no previous knowledge 
of the subject, nor a technical or mathematical back- 
ground. It is suitable for students, technicians, engineers 
and hobbyists, and covers the full range of modern 
microprocessors. 

After a thorough introduction to the subject, ideas are 
developed progressively in a well-structured format. All 
technical terms are carefully introduced and subjects which 
have proved difficult, for example 2’s complement, are 
clearly explained. John Crisp covers the complete range of 
microprocessors from the popular 4-bit and 8-bit designs to 
today’s super-fast 32-bit and 64-bit versions that power PCs 


and engine management systems etc. 


Contents: The world changed in 1971; Microprocessors 
don't have ten fingers; More counting; Mathematical 
micros; It’s all a matter of logic; Registers and memories; A 
microprocessor based system; A typical 8-bit microproces- 
sor; Programming, High level languages; Micros are getting 
bigger and faster; The pentium; The PowerPC; The Alpha 
21164 microprocessor; Interfacing; Test equipment and 


fault finding. 
222 pages Order code NE31 £16.99 


Circuits amc! Design 


many books you order! 3a 





DISCOVERING ELECTRONIC CLOCKS 

W. D. Phillips 

This is a whole book about designing and making 
electronic clocks. You start by connecting HIGH and 
LOW logic signals to logic gates. You find out about 
and then build and test bistables, crystal-controlled 
astables, counters, decoders and displays. All of these 
subsystems are carefully explained, with practical work 
supported by easy to follow prototype board layouts. 

Full constructional details, including circuit diagrams and 
a printed circuit board pattern, are given for a digital 
electronic clock. The circuit for the First Clock is modified 
and developed to produce additional designs which include 
a Big Digit Clock, Binary Clock, Linear Clock, Andrew’s Clock 
(with a semi-analogue display), and a Circles Clock. All of 
these designs are unusual and distinctive. 

This is an ideal resource for project work in GCSE 
Design and Technology: Electronics Product, and for 
project work in AS-Level and A-Level Electronics and 
Technology. 

194 pages, A4 spiral bound £16.50 


DOMESTIC SECURITY SYSTEMS 

A. L. Brown 

This book shows you how, with common sense and basic 
do-it-yourself skills, you can protect your home. It also 
gives tips and ideas which will help you to maintain and 
improve your home security, even if you already have 
an alarm. Every circuit in. this book is clearly described 
and illustrated, and contains components that are easy to 
source. Advice and guidance are based on the real ex- 
perience of the author who is an alarm installer, and the 
designs themselves have been rigorously put to use on 
some of the most crime-ridden streets in the world. 

The designs include all elements, including sensors, 
detectors, alarms, controls, lights, video and door entry 
systems. Chapters cover installation, testing, main- 
tenance and upgrading. 


192 pages £12.99 
MICROCONTROLLER COOKBOOK 
Mike James 


The practical solutions to real problems shown in this 
cookbook provide the basis to make PIC and 8051 
devices really work. Capabilities of the variants are 
examined, and ways to enhance these are shown. A 
survey of common interface devices, and a descrip- 
tion of programming models, lead on to a section on 
development techniques. The cookbook offers an intro- 
duction that will allow any user, novice or experienced, 
to make the most of microcontrollers. 


240 pages Order code NE26 £19.99 


A BEGINNER’S GUIDE TO TTL DIGITAL ICs 

R. A. Penfold 

This book first covers the basics of simple logic circuits 
in general, and then progresses to specific TTL logic 
integrated circuits. The devices covered include gates, 
oscillators, timers, flip/flops, dividers, and decoder cir- 
cuits. Some practical circuits are used to illustrate the 
use of TTL devices in the “real world” 


142 pages Order code BP332 £4.95 


ELECTRONIC MODULES AND SYSTEMS FOR 
BEGINNERS 

Owen Bishop 

This book describes over 60 modular electronic circuits, 
how they work, how to build them, and how to use 
them. The modules may be wired together to make 
hundreds of different electronic systems, both analogue 
and digital. To show the reader how to begin build- 
ing systems from modules, a selection of over 25 
electronic systems are described in detail, covering 
such widely differing applications as timing, home 
security, measurement, audio (including a simple radio 
receiver), games and remote control. 


200 pages Order code BP266 £3.95 


PRACTICAL ELECTRONICS CALCULATIONS AND 
FORMULAE 
F. A. Wilson, C.G.1.A., C.Eng., F.1.E.E., F.1.E.R.E., FB.1.M. 
Bridges the gap between complicated technical theory, 
and “cut-and-tried’’ methods which may bring success 
in design but leave the experimenter unfulfilled. A 
strong practical bias - tedious and higher mathematics 
have been avoided where possible and many tables 
have been included. 

The book is divided into six basic sections: Units and 
Constants, Direct-Current Circuits, Passive Components, 
Alternating-Current Circuits, Networks and Theorems, 


Measurements. 
256 pages Order code BP53 £3.95 
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SCROGGIE’S FOUNDATIONS OF WIRELESS 

AND ELECTRONICS - ELEVENTH EDITION 

S. W. Amos and Roger Amos 

Scroggie’s Foundations is a classic text for anyone work- 
ing with electronics, who needs to know the art and craft 
of the subject. It covers both the theory and practical 
aspects of a huge range of topics from valve and tube 
technology, and the application of cathode ray tubes 
to radar, to digital tape systems and optical recording 
techniques. 

Since Foundations of Wireless was first published over 
60 years ago, it has helped many thousands of readers to 
become familiar with the principles of radio and elec- 
tronics. The original author Sowerby was succeeded by 
Scroggie in the 1940s, whose name became synonymous 
with this classic primer for practitioners and students 
alike. Stan Amos, one of the fathers of modern electronics 
and the author of many well-known books in the area, 
took over the revision of this book in the 1980s and it is 
he, with his son, who have produced this latest version. 


400 pages £10.98 


ELECTRONICS MADE SIMPLE 
lan Sinclair 


Assuming no prior knowledge, Electronics Made Simple. 


presents an outline of modern electronics with an em- 
phasis on understanding how systems work rather than 
on details of circuit diagrams and calculations. It is ideal 
for students on a range of courses in electronics, includ- 
ing GCSE, C&G and GNVQ, and for students of other 
subjects who will be using electronic instruments and 
methods. 

Contents: waves and pulses, passive components, 
active components and ICs, linear circuits, block and 
circuit diagrams, how radio works, disc and tape record- 
ing, elements of TV and radar, digital signals, gating and 
logic circuits, counting and correcting, microprocessors, 
calculators and computers, miscellaneous systems. 

Page 199 (large format) £12.99 
TRANSISTOR DATA TABLES 
Hans-Ginther Steidle 

The tables in this book contain information about the 
package shape, pin connections and basic electrical data 
for each of the many thousands of transistors listed. The 
data includes maximum reverse voltage, forward current 
and power dissipation, current gain and forward transad- 
mittance and resistance, cut-off frequency and details of 
applications. 

A book of this size is of necessity restricted in its scope, 
and the individual transistor types cannot therefore be 
described in the sort of detail that maybe found in some 
larger and considerably more expensive data books. How- 
ever, the list of manufacturers’ addresses will make it 
easier for the prospective user to obtain further informa- 
tion, if necessary. 

Lists over 8,000 different transistors, including f.e.t.s. 


200 pages £5.95 


MORE ADVANCED USES 
OF THE MULTIMETER 
R. A. Penfold 
This book is_ primarily 
intended as a follow-up to 
BP239, (see below), and 
should also be of value 
to anyone who already 
understands the basics 
of voltage testing and 
simple component testing. 
By using the techniques 
described in Chapter 1 
you can test and analyse 
the performance of a 
range of components with 
just a multimeter (plus a 
very few inexpensive com- 
ponents in some cases). 
Some useful quick check 
methods are also covered. 
While a multimeter is supremely versatile, it does have 
its limitations. The simple add-ons described in Chapter 2 
extended the capabilities of a multimeter to make it even 


more useful. 
Order code BP265 £2.95 


84 pages 
ELECTRONIC TEST EQUIPMENT HANDBOOK 
Steve Money 
The principles of operation of the various types of test 
instrument are explained in simple terms with a minimum 
of mathematical analysis. The book covers analogue and 
digital meters, bridges, oscilloscopes, signal generators, 
counters, timers and frequency measurement. The practi- 
cal uses of the instruments are also examined. - 

Everything from Oscillators, through R, C & L measure- 
ments (and much more) to Waveform Generators and 


testing Zeners. 
Order code PC 109 £8.95 


206 pages 

GETTING THE MOST FROM YOUR MULTIMETER 

R. A. Penfold 

This book is primarily aimed at beginners and those of 
limited experience of electronics. Chapter 1 covers the 
basics of analogue and digital multimeters, discussing the 
relative merits and the limitations of the two types. In 
Chapter 2 various methods of component checking are 
described, including tests for transistors, thyristors, resis- 
tors, capacitors and diodes. Circuit testing is covered in 
Chapter 3, with subjects such as voltage, current and con- 
tinuity checks being discussed. 

In the main little or no previous knowledge or ex- 
perience is assumed. Using these simple component and 
circuit testing techniques the reader should be able to 
confidently tackle servicing of most electronic es 






96 pages 
NEWNES ELECTRONICS TOOLKIT- SECOND EDITION 


Geoff Phillips 

The author has used his 30 years experience in industry to 
draw together the basic information that is constantly 
demanded. Facts, formulae, data and charts are presented 


Testing, Theory, Data and Reference 


to help the engineer when designing, developing, evaluat- 
ing, fault finding and repairing electronic circuits. The 
result is this handy workmate volume: a memory aid, 
tutor and reference source which is recommended to all 
electronics engineers, students and technicians. 

Have you ever wished for a concise and comprehen- 
sive guide to electronics concepts and rules of thumb? 
Have you ever been unable to source a component, or 
choose between two alternatives for a particular applica- 
tion? How much time do you spend searching for basic 
facts or manufacturer's specifications? This book is the 
answer, it covers resistors, capacitors, inductors, semicon- 
ductors, logic circuits, EMC, audio, electronics and music, 
telephones, electronics in lighting, thermal considerations, 
connections, reference data. 

£12.99 


158 pages Order code NE20 


PRACTICAL ELECTRONIC FAULT FINDING AND 
TROUBLESHOOTING 

Robin Pain 

This is not a book of theory. It is a book of practical 
tips, hints, and rules of thumb, all of which will equip the 
reader to tackle any job. You may be an engineer or tech- 
nician in search of information and guidance, a college 
student, a hobbyist building a project from a magazine, or 
simply a keen self-taught amateur who is interested in 
electronic fault finding but finds books on the subject too 
mathematical or specialized. 

The book covers: Basics - Voltage, current and resis- 
tance; Capacitance, inductance and impedance; Diodes 
and transistors; Op-amps and negative feedback; Fault 
finding - Analogue fault finding, Digital fault finding; 





ELECTRONIC PROJECT BUILDING FOR BEGINNERS 

R. A. Penfold 

This book is for complete beginners to electronic project 
building. It provides a complete introduction to the practi- 
cal side of this fascinating hobby, including: 

Component identification, and buying the right parts; 
resistor colour codes, capacitor value markings, etc; 
advice on buying the right tools for the job; soldering; 
making easy work of the hard wiring; construction 
methods, including stripboard, custom printed circuit 
boards, plain matrix boards, surface mount boards and 
wire-wrapping; finishing off, and adding panel labels; 
getting “problem” projects to work, including simple 
methods of fault-finding. 

In fact everything you need to know in order to get 
started in this absorbing and creative hobby. 


135 pages Order code BP392 £4.95 


45 SIMPLE ELECTRONIC TERMINAL BLOCK 

PROJECTS 

R. Bebbington 

Contains 45 easy-to-build electronic projects that can be 
constructed, by an absolute beginner, on terminal blocks 
using only a screwdriver and other simple hand tools. No 
soldering is needed. 


Project Builiciing 





Memory; Binary and hexadecimal; Addressing; Discrete 
logic; Microprocessor action; I/O control; CRT control; 
Dynamic RAM; Fault finding digital systems; Dual trace 
oscilloscope; IC replacement. 

£18.99 


274 pages Order code NE22 


AN INTRODUCTION TO LIGHT IN ELECTRONICS 
F. A. Wilson : 

This book is not for the expert but neither is it for the 
completely uninitiated. It is assumed the reader has some 
basic knowledge of electronics. After dealing with sub- 
jects like Fundamamentals, Waves and Particles and The 
Nature of Light such things as Emitters, Detectors and 
Displays are discussed. Chapter 7 details four different 
types of Lasers before concluding with a chapter on Fibre 


Optics. 
Order code BP359 £4.95 


161 pages 

UNDERSTANDING DIGITAL TECHNOLOGY 

F. A. Wilson C.G.1.A., C.Eng., FI.E.E., Fl. Mgt. 

This book examines what digital technology has to offer 
and then considers its arithmetic and how it can be ar- 
ranged for making decisions in so many processes. It then 
looks at the part digital has to play in the ever expanding 
Information Technology, especially in modern transmis- 
sion systems and television. It avoids getting deeply in- 
volved in mathematics. 

Various chapters cover: Digital Arithmetic, Electronic 
Logic, Conversions between Analogue and Digital Struc- 
tures, Transmission Systems, Several Appendices explain 
some of the concepts more fully and a glossary of terms 


is included. 
Order code BP376 £4.95 


183 pages 





Most of the projects can be simply screwed together, 
by following the layout diagrams, in a matter of minutes 
and readily unscrewed if.desired to make new circuits. 
A theoretical circuit diagram is also included with each 
project to help broaden the constructor’s knowledge. 

The projects included in this book cover a wide range 
of interests under the chapter headings: Connections and 
Components, Sound and Music, Entertainment, Security 
Devices, Communication, Test and Measuring. 


163 pages cA 


30 SIMPLE IC TERMINAL BLOCK PROJECTS 
R. Bebbington 
Follow on from BP378 using ICs. 


117 pages £4.99 


HOW TO DESIGN AND MAKE YOUR OWN P.C.B.S 

R. A. Penfold 

Deals with the simple methods of copying printed cir- 
cuit board designs from magazines and books and covers 
all aspects of simple p.c.b. construction including photo- 
graphic methods and designing your own p.c.b.s. 


80 pages £3.99 






BOOK ORDERING DETAILS 


Our postage price is the same no matter how many books you order, just add £1.50 to 
your total order for postage and packing (overseas readers add £3 for countries in the 
EEC, or add £6 for all countries outside the EEC, surface mail postage) and send a PO, 
cheque, international money order (£ sterling only) made payable to Direct Book Serv- 
ice or credit card details, Visa or Mastercard — minimum credit card order is £5 — to: 
DIRECT BOOK SERVICE, 33 GRAVEL HILL, MERLEY, WIMBORNE, DORSET BH21 1RW 
(mail order only). 

Books are normally sent within seven days of receipt of order but please allow a 
maximum of 28 days for delivery - more for overseas orders. Please check price and 
availability (see latest issue of Everyday Practical Electronics/ETl) before ordering from 
old lists. 














For a further selection of books see the next two issues of EPE/ETI. 


DIRECT BOOK SERVICE IS A DIVISION OF WIMBORNE PUBLISHING LTD. Tel 01202 881749 
Fax 01202 841692. Due to the cost we cannot reply to overseas orders or queries by Fax. 
E-mail:dbs@epemag.wimborne.co.uk 


BOOK ORDER FORM | 
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VIDEOS ON ELECTRONICS 


EIA MB esr tors me et 1 sR: ecm Ded accent ene YB 9 I Ao eae tn Be 
A range of videos (selected by EPE editorial staff) designed to provide 


instruction on electronics theory. Each video gives a sound introduction and 

grounding in a specialised area of the subject. The tapes make learning both 

easier and more enjoyable than pure textbook or magazine study. Each video 

uses a mixture of animated current flow in circuits plus text, plus cartoon 

instruction etc., and a very full commentary to get the points across. The 

tapes originate from VCR Educational Products Co, an American supplier. 
(All videos are to the UK PAL standard on VHS tapes,) 


BASICS 
VT201 to VT206 is a basic electronics 
course and is designed to be used as a 
complete series, if required. 


VT201 54 minutes. Part One; D.C. Circuits. This 
video is an absolute must for the beginner. 
Series circuits, parallel circuits, Ohms law, 
how to use the digital multimeter and much 
more. Order Code VT201 
VT202 62 minutes. Part Two; A.C. Circuits. This 
is your next step in understanding the basics of 
electronics. You will learn about how coils, 
transformers, capacitors, etc are used in com- 
mon circuits. Order Code VT202 
VT203 57 minutes. Part Three; Semiconductors. 
Gives you an exciting look into the world 
of semiconductors. With basic semiconduc- 
tor theory. Plus 15 different semiconductor 
devices explained. Order Code VT203 





VT204 56 minutes. Part Four; Power Supplies. 
Guides you step-by-step through different sec- 
tions of a power supply. Order Code VT204 
VT205 57 minutes. Part Five; Amplifiers. Shows 
you how amplifiers work as you have never 
seen them before. Class A, class B, class C, 
op.amps. etc. Order Code VT205 
VT206 54 minutes. Part Six; Oscillators. Oscil- 
lators are found in both linear and digital cir- 
cuits. Gives a good basic background in oscil- 
lator. circuits. Order Code VT206 





| 

| 

| Pell wanna aa acces cians on ck evabah Vauaph Mba ere eaaigb ales bevalemate iedindobiasstsenatecsstvecsd 
: Pinan a a es rie hpi ds Caching tach beta ede deed okts CA SaMIN vewbus kn cdoabedeihsbeghessgowesespuboneaes 
| SCOSSSSESHESEOESHEESSEESSESSEHSESSSEHSSSSEESSESESHEHHESESEEEEHESESEHEEEHEHESSEHESHSHEEHEESESHESEEHEEESSEHESHEHEHEEEEEHEEE 

1 _ttresosersnencerenapaal pd lsneypageiemtsniearatyiveerscectonsebnepad panna aaroreahirenetiaezsnierareniegsivonsteremnsueusre ts 
| snanoodana dewicbuse tikes eeik te PE CONN iaivnstaccacesisuneanndetinuebas MMOD TNO 6assvncedsnccnevecndssosncnsancce 
, Sheernpnbetir es sisrivshnn danas den uubads ankle gk \ecnesssmborsounceehaa ber bieahshucnbedaien toneudsesceuuiy wevegabscaenennsanhhanent 
| [_] I enclose cheque/PO payable to WIMBORNE PUBLISHING LTD 

| [ _] Please charge my Visa/Mastercard: Sa INNS UNE ois cbcassescoceesrocesvcanierurcile 
| 

0 Rane NO ici ccna aa Wik a din pe csvcceide chan LLU ative meds hi cs sence sae nhgh uadansSabdon opieas Hanes 
| 

Phcnee Cee, UN IE CN iain io Sect pcicnconistedaccdasd suse sp ted paasassevsunsonvanecidecesheiephwacsiapuhlecus 
| eeeeeeeeseseeseee 

V Please continue on a separate sheet of paper if necessary. 

218 





















VCR MAINTENANCE 
VT102 84 minutes: Introduction to VCR 
Repair. Warning, not for the beginner. 
Through the use of block diagrams this 
video will take you through the various 
circuits found in the NTSC VHS system. 
You will follow the signal from the input 
to the audio/video heads then from the 
heads back to the output. 

Order Code VT102 
VT103 35 minutes: A step-by-step easy to 
follow procedure for professionally clean- 
ing the tape path and replacing many of 
the belts in most VHS VCR’s. The viewer 
will also become familiar with the various 
parts found in the tape path. 
Order Code VT103 


DIGITAL 


Now for the digital series of six videos. 
This series is designed to provide a 
good grounding in digital and computer 
technology. 


VT301 54 minutes. Digital One; Gates begins 


with the basics as you learn about seven , 


of the most common gates which are used 
in almost every digital circuit, plus Binary 
notation. Order Code VT301 
VT302 55 minutes. Digital Two; Flip Flops will 
further enhance your knowledge of digi- 
tal basics. You will learn about Octal 
and Hexadecimal notation groups, flip-flops, 
counters, etc. Order Code VT302 
VT303 54 minutes. Digital Three; Registers and 
Displays is your next step in obtaining a solid 
understanding of the basic circuits found in 
today’s digital designs. Gets into multiplexers, 
registers, display devices, etc. 

Order Code VT303 
VT304 59 minutes. Digital Four; DAC and ADC 
shows you how the computer is able to com- 
municate with the real world. You will learn 
about digital-to-analogue and analogue-to-digi- 
tal converter circuits. Order Code VT304 
VT305 56 minutes. Digital Five; Memory Devices 
introduces you to the technology used in many 
of today’s memory devices. You will learn all 
about ROM devices and then proceed into 
PROM, EPROM, EEPROM, SRAM, DRAM, and 
MBM devices. Order Code VT305 
VT306 56 minutes. Digital Six; The CPU gives 
you a thorough understanding in the basics of 
the central processing unit and the input/output 
circuits used to make the system work. 

Order Code VT306 
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RADIO 
VT401 61 minutes. A.M. Radio Theory. The most 
complete video ever produced on a.m. radio. 
Begins with the basics of a.m. transmission and 
proceeds to the five major stages of a.m. recep- 
tion. Learn how the signal is detected, converted 
and reproduced. Also covers the Motorola C- 
QUAM a.m. stereo system. Order Code VT401 
VT402 58 minutes. EM. Radio Part 1. F.M. basics 
including the functional blocks of a receiver. 
Plus r.f. amplifier, mixer oscillator, i.f. amplifier, 
limiter and f.m. decoder stages of a typical f.m. 
receiver. Order Code VT402 
VT403 58 minutes. EM. Radio Part 2. A con- 
tinuation of f.m. technology from Part 1. 
Begins with the detector stage output, proceeds 
to the 19kHz amplifier, frequency doubler, 
stereo demultiplexer and audio amplifier stages. 
Also covers RDS digital data encoding and 
decoding. Order Code VT403 


MISCELLANEOUS 

VT501 58 minutes. Fibre Optics. From the fun- 
damentals of fibre optic technology through 
cable manufacture to connectors, transmitters 
and receivers. Order Code VT501 
VT502 57 minutes. Laser Technology A basic in- 
troduction covering some of the common uses of 
laser devices, plus the operation of the Ruby 
Rod laser, HeNe laser, CO9 gas laser and semi- 
conductor laser devices. Also covers the basics 
of CD and bar code scanning. 


Order Code VT502 


ORDERING: Price includes 
postage to anywhere in the 
world. 
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SURFING THE INTERNET 


NET WORK 


ALAN WINSTANLEY 


ET WORK is the monthly column specially written for readers 

who access the Internet either at home or work. Our web 
site http://www.epemag.wimborne.co.uk provides details of the 
contents of current and previous issues, with photographs and 
brief descriptions of many past projects, and the web site is as 
popular as ever amongst readers all around the world. 

Also available on the EPE web site is the EPE Chat Zone 
(/wwwboard) which is a message board where readers and other 
electronics enthusiasts can air their views or ask for help from other 
readers. By using the fill-in form on the Chat Zone page, a message 
can be posted in virtually real time for others to follow up. It 
should be noted that we cannot guarantee a personal reply to any 
queries raised addressed to EPE Editorial staff by Chat Zone users, 
although we do visit at regular intervals: queries requiring a 
reply should be mailed to the appropriate E-mail address — see 
the separate panel elsewhere in this issue concerning EPE Net 
Addresses. 

Messages are retained in the Chat Zone for approximately four- 
teen days subject to our discretion but follow-ups cannot be ar- 
chived on our web site after they expire, so it’s advisable to check 
back at reasonable intervals to check for any replies. The Accept- 
able Use Policy (AUP) is also published online and is accessible 
from the Chat Zone. It contains common sense rules which are 
designed to ensure that everyone enjoys their visit and may hope- 
fully contribute to the running of the Chat Zone. Please follow the 
spirit of the AUP and help us to maintain the EPE Chat Zone. You 
benefit! 


EPEMAG DOT COM 


It can be taken for granted that the Internet has swiftly become 
an integral part of your computer system. The next gener- 
ation of Microsoft’s. Office software suite — Microsoft Of- 
fice 2000 — will include closer Internet and Intranet support 
than ever before. Windows NT users may be aware of the 
forthcoming release of Windows 2000 Professional version (see 
www.microsoft.com/windows/professional/) which also offers 
tighter integration with online and offline browsing. Even with the 
current URL-obsessed version of Microsoft Word 97, any URLs 
can be detected and made ‘‘clickable’’, so that the computer will 
make an Internet connection and go straight to that address. 

Really, having an Internet connection is the same as having a 
giant external hard drive connected to your system. All you have to 
do is find the data, and learn to discriminate between what looks 
reliable and what is complete garbage: you soon learn how to dis- 
miss the latter. The Internet has become almost as indispensable as 
a multimeter, and many local libraries or Internet cafes will be 
happy to help inexperienced users get to grips with it. 

As far as our own Internet presence goes, EPE was the first 
hobby electronics magazine to offer an E-mail contact address 
all:those years ago, and regular readers will know how my 
personal Demon Internet ‘‘epemag’’ moniker is now also ap- 
plied to our American Internet-only version EPE Online, which 
features a downloadable version of your favourite magazine 
available from www.epemag.com. This is again a world-first 
and the initial reaction has been highly encouraging. The first 
issue published online (November ’98) is permanently free for 
download, and each issue is contained in a series of .PDF files 
stored on your hard disk. | 


ADOBE ACROBAT 

To view each issue of EPE Online you require the free Adobe 
Acrobat Reader which will be found on the free EPE CD-ROM 
No.1 given away with the November 98 issue. Both 16-bit (Win- 
dows 3.x) and 32-bit versions for Windows 95 + are provided. Both 
versions are located in the EPE/ Proteus folder on the CD. Alterna- 
tively, you can simply bounce over to www.adobe.com and fetch 
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the free reader from there. There are several .PDF files on the free 
CD-ROM as well — to find them, insert your CD-ROM then use 
Windows Explorer to right-click on your CD drive letter. Click 
Find... and enter (Files) Named : *.PDF to produce a list of them. 
Please ensure you are using Version 3 or higher of the Acrobat 
Reader. 

Although Adobe Acrobat is now widely accepted as the 
electronic document standard, many newcomers are not familiar 
with such terms, and I have had several E-mails from readers who 
have struggled with this file format (or more specifically, how to 
read it properly and without facing lengthy wasted downloads). 

Some examples of Adobe Acrobat files will be found on the new 
‘*Resources’’ page which has been added to the EPE web site 
(/resources.htm). This web page provides a list of our free FAQs 
and data: there you will find lead-ins to the Basic Soldering Guide, 
TENS User Page and a copy of Julyan Ilett’s excellent article How 
to use Intelligent L.C.D.s._ The L.C.D. article is in Adobe Acrobat 
format. 

There are two options available to web users who are confronted 
by .PDF files such as these: having installed the free reader 
software (a simple task), you can click on the file name on the web 
page and your browser will then immediately launch the reader 
within the browser window. However, there can follow a lengthy 
delay depending on the file size, during which time the files are 
downloaded onto your PC, after which the document can be viewed 
on-screen. 

A much better alternative is to fetch the file via the Internet and 
save it to your hard disk for viewing and printing later when off- 
line. You can easily do this by pointing the mouse at the file name 
on the web page, then right-mouse click and choose (in MS Internet 
Explorer) Save Target As ... or (Navigator) Save Link As... From 
there, navigate to a desired local directory to save the file on your 
hard disk. The transfer will then take place. 

You can then re-open the file when offline, simply by double- 
clicking its filename in Windows Explorer, which should launch 
Adobe Acrobat Reader. Note that you may not necessarily be able 
to print some .PDF files locally — it depends whether the option 
to print was disabled when the file was originated by its owner. 
Usually, though, you can produce a hard copy for retention. 


WHICH EPE MAG? |. | 


The other query which is arising is whether readers should 
choose between buying EPE Online or continue to take the printed 
version. There are some important differences between the two 
editions: one is that the projects published in EPE Online may not 
quite be the same as those in the corresponding printed issue. There 
may sometimes be some rescheduling of projects to fit within EPE 
Online's format. 

A second difference is that the online edition is tailored to an 
international audience rather than being UK-centric. Hence there is 
little advertising within EPE Online, although the inclusion of ad- 
vertisements has not been ruled out for the future. None-the-less, 
the subscription price for EPE Online is highly competitive — less 
than US $2 per issue. Whichever option you choose, we hope you’ll 
agree that with the advent of the Internet, this is now a very exciting 
time to be involved in electronics. 

In coming months, I will be discussing more Internet services 
and applications which may help EPE readers to get more out of 
the Internet. For example, Ill be examining what is probably the 
world’s most popular software download at the moment — ICQ. I 
will also try to offer more advice and pointers for novice Internet 
users. 

As usual, I have placed some ready-made links for you to click 
on, in the Net Work page of the EPE web site. I welcome sugges- 
tions by E-mail to alan@epemag.demon.co.uk. My Home Page is 
http://homepages.tcp.co.uk/~alanwin. 
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PCBs FROM PAST ISSUES OF ETI 


(prior to the merger of EPE and ETI in March 99). See below for ordering details. 


Name and issue of project Unit code Price Surface Mount Diagnostic Interface E/798/2 £5.09 
ETI PCB Service Issue 1 1999 ee ee ahha einige 
Stress and Skin Temperature Meter E/0199/1 £14.55 Hpbi nes ai pee £5.50 
‘Short Cut’ Continuity Tester E/0199/2 £5.09 quaprobe ; 
R.F. Probe E/0199/3 £5.09 ETI PCB Service Issue 6 1998 
Switch Volt PSU E/0199/4 £5.09 PIC Development Board E/698/1 £5.50 
ETI PCB Service Issue 13 1998 Agee ines F cata ped de 
Programmable Logic Microcontroller Board E/1398/1 £7.32 Fe ig , fa se " E/eoa/4 $5.09 
Programmable Logic Simulator Board E/1398/2 £5.09 eee tee 
Regulated Battery PSU E/1398/3 £5.09 ETI PCB Service Issue 5 1998 
Audio Power Meter E/1398/4 £7.32 UHF Transmitter (DS) E/598/1 £5.07 
Car Vigilante E/1398/5 £5.64 UHF Transmitter Encoder E/598/2 £5.09 
Millivolt Meter E/1398/6 £6.77 UHF Receiver Front End (DS) E/598/3 £5.07 
Wobbulator E/1398/7 £6.22 UHF Receiver |.F. stage (DS) E/598/4 £5.07 
ETI PCB Service Issue 12 1998 Fridge Thermometer E/598/5 £5.50 
B AVR Controller E/598/6 £5.50 
eerstat E/1298/1 £5.09 
‘ahhi 27C16 Eprom Programmer E/598/7 £7.87 
Smooth Fuzz E/1298/3 £5.09 Guardian Light 
ETI PCB Service Issue 11 1998 ETI PCB Service issue 4 1998 
LED Voltmeter E/498/1 £5.64 
~p eee Music Lovers) ye ope ope BB Ranger Control Board E/498/2 £6.22 
GRY PUNE ene BB Ranger Score Board E/498/3 £22.89 
ETI PCB Service Issue 10 1998 Line-Up Oscillator with Glitch E/498/4 £8.99 
lonisation Chamber pose reed Tic-Tac-Toe E/498/5 £8.44 
lonisation Chamber (SMD) /1098/2 , : 
ETI PCB Service Issue 3 1998 
PIC Development Board: see also issue 6 below E/698/1 £5.00 Medium Wave Loop E/398/1 £5 64 
ETI PCB Service Issue 9 1998 AA Cell Eliminator E/398/2 £7.32 
Q Meter E/998/2 £5.09 PIC Based Double Bass Tuner E/398/3 £5.64 
Bath Duck E/998/3 £5.09 5-range Capacitor Meter E/398/4 £6.77 
ETI PCB Service Issue 8 1998 MIDI Drum Pads E/398/5 £5.64 
PIC Electronics Security Switch E/898/1 £5.09 ETI PCB Service Issue 2 1998 
Easy Parker E/898/4 £6.77 Both smartcam boards E/298/1&2 £7.00 
Tiny Traffic Lights E/898/5 £5.09 Switched Mode Internal Power Supply E/298/5 £7.87 
: oer A pgs ei Auto Cupboard light | E/298/3 £5.64 
sane : ETI PCB Service Issue 1:1998 
ETI PCB Service Issue 7 1998 Control Centre Desk-Top unit E/198/1 £8.99 
PIC 16C74 Development Board E/798/1 £5.09 Control Centre Main Section E/198/2 £7.87 








PCB SERVICE 


Printed circuit boards for certain EPE constructional projects are available from the 
PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and 
roller tinned. All prices include VAT and postage and packing. Add £1 per board 
for airmail outside of Europe. Remittances should be sent to The PCB Service, 
Everyday Practical Electronics, Allen House, East Borough, Wimborne, Dorset 
BH21 1PF. Tel: 01202 881749; Fax 01202 841692 (NOTE, we cannot reply to 
orders or queries by Fax); E-mail: orders@epemag.wimborne.co.uk . Cheques 
should be crossed and made payable to Everyday Practical Electronics (Payment 
in £ sterling only). 
NOTE: While 95% of our boards are held in stock and are dispatched within 
seven days of receipt of order, please allow a maximum of 28 days for 
delivery — overseas readers allow extra if ordered by surface mail. 
Back numbers or photostats of articles are available if required — see the 
Back Issues page for details. 
Please check price and availability in the latest issue. 

Boards can only be supplied on a payment with order basis. 


Special KNOCK DOWN SALE of PCBs. 


We have a few p.c.b.s left from past projects these are being 
offered at the knock down price of £2.00 each — no matter what 
size they are (some of these boards are worth over £15.00 
each) while stocks last. This price includes 
VAT and UK post — overseas orders please 
add 50p postage (or £1 per board for airmail 
postage). 

1W Stereo Amplifier, 851; Visual Doorbell, 863; EPE 
SounDAC PC Sound Board, 868; Microprocessor 
Smartswitch, 881; Print Timer, 874; Stereo HiFi 
Controller — Power Supply, 886 — Main Board, 887 — Expansion/Display 
Boards, (pair) 888; Power Controller, 905; 1000V/500V Insulation Tester, 
906; Active Guitar Tone Control, 907; TV Off-er (pair), 908/909; Video 
Modules — 1 Simple Fader, 910; Video Enhancer, 912; Rodent Repeller, 913; 
Spacewriter Wand, 921; Video Modules — 3 Dynamic Noise Limiter, 919 — 
System Mains Power Supply, 920; The Ultimate Screen Saver, 927; 12V 
35W PA Amplifier, 930; *National Lottery Predictor, 935; MIDI Pedal, 938; 
Club Vote Totaliser, 939; EPE HiFi Valve Amplifier — Phase splitter, 941; 
PIC-DATS 4-channel Light Chaser, 942; HV Capacitor Reformer, 943; Ramp 
Generator — Logic Board (double-sided p.t.h.), 944 — Analogue board, 945; 
Microcontrolled 3-Digit Timer, 933. 

Any of the above for just £2 each inc. VAT and p&p. 
Back numbers or photostats of articles are available see the 

Back Issues page for details. 
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PROJECT TITLE 


Low-Range Ohmmeter Adaptor 
Simple Theremin 
Vandata — Boot Control Unit 
Display Unit 
Sound Switch 
Multiple Project PCB 
Audio Sinewave Generator 
Treble Booster 
Infra-Red Controller/Alarm (2 boards required) 
Capacitor Check 
Ginormous VU Meter 


Multiple Project PCB 
Video Enhancer — Current Tracer — 
Distortion Effects Unit 
Digital Delay Line 
50Hz Field Meter 
Temperature Warning Alarm (Teach-In '96) 
Stereo “Cordless ” Headphones 
Transmitter 
Receiver 
* EPE Met Office — Sensor/Rainfall/Vane 
Spiral transparency free with above p.c.b. 
Light-Operated Switch 
Modular Alarm System (Teach-In '96) 
* EPE Met Office — 
Computer Interface (double-sided) 
Audio Signal Generator 
Mains Signalling Unit, Transmitter and Receiver 
Automatic Camera Panning (Teach-In '96) 
Printer Sharer 
Vari-Speed Dice (Teach-In ’96) 
Mains Signalling Unit — 2 12V Capacitive PSU 
Multi-Purpose Mini Amplifier 
High Current Stabilised Power Supply 
Mind Machine Mk III — Sound and Lights 
Infra-Zapper Transmitter/Receiver 
(Teach-In ’96) 
Bat Band Converter/B.F.O. 
Hearing Tester 
Event Counter (Teach-In ’96) 
B.F.O. and Bat Band Converter 
Versatile PIR Detector Alarm 
Mind machine Mk Ill — Tape Controller 
Midi Analyser — 
Countdown Timer (Teach-In ’96) 


Sarah’s Light 

Home Telephone Link 
* PulStar 

VU Display and Alarm 





SEPT'95 


OCT'95 


NOV’95 


~ MAR’96_ 


JUNE’96 


961 
962 
963/965 


966 
967a/b 


964 

969 
970/971 (pr) 

972 

973 


Order Code 


974 £5.69 
975 £6.07 


976 
979 
980 


981/982 (pr) 
984a/b 
985 
986 


£5.80 
£6.87 
£8.39 
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Ultra-Fast Frequency Generator | JULY’96 | 
and Counter — Oscillator/L.C.D. Driver 

Timed NiCad Charger 

Single-Station Radio 4 Tuner 

Twin-Beam Infra-Red Alarm —Transmitter/Receiver 

* Games Compendium 

Mono “Cordless” Headphones 
— Transmitter/Receiver 

Component Analyser (double-sided p.t.h.) 

Garden Mole-Ester 

Mobile Miser 

Bike Speedo 


i PIC-Tock Pendulum Clock 
Power Check 

Analogue Delay/Flanger 

Draught Detector 
Simple Exposure Timer 
Video Fade-to-White 
Direct Conversion 80m Receiver 

Vehicle Alert 

10MHz Function Generator— Main Board 


gh 
Stereo Tone Control plus 20W Stereo Amplifier 
Tone Control 
20W Amplifier 
* Dice Lott 










ood Changer JUNE’98 

*AT89C2051/1051 Programmer 

Main Board 

Test Board 
* Reaction Timer Software only 
*PIC16x84 Toolkit 
* Greenhouse Computer 

Control Board 

PSU Board 


Float Charger | AUG’98 | 
Lightbulb Saver 

P plifi SEPT’98 

(Multi-project PCB) 

* Greenhouse Radio Link 
* PIC Altimeter 
Voice Processor 
* Digiserv R/C Expander 
IR Remote Control 

Transmitter 

Receiver 

ape Measure 

Electronic Thermostat 

T-Stat 
PhizzyB 

A-PCB B-CD-ROM C-Prog. Microcontroller 
15-Way IR Remote Control 

Switch Matrix 

15-Way Rec/Decoder 

Damp Stat 
Handheld Function Generator 
* Fading Christmas Lights 
PhizzyB I/O Board (4-section) 

winkle Twinkle Reaction Game 
*® EPE Mind P!ICkler 
PhizzyB I/O Board (4-section) 
Alternative Courtesy Light Controller 


































Tuneable Scratch Filter 
* Central Heating Controller 
D.C. to D.C. Converters — Negative Supply Generator 
— Step-Down Regulator 
— Step-Up Regulator 
* PIC Digital/Analogue Tachometer 
Stereo Cassette Recorder 
Playback/PSU 
Record/Erase 
* Earth Resistivity Meter 
Current Gen. — Amp/Rect. 
Theremin MIDI/CV Interface (double-sided p.t.h.) 
Mains Failure Warning 
Pacific Waves 
PsiCom Experimental Controller 
Oil Check Reminder 
Video Negative Viewer 
Tri-Colour NiCad Checker 
Dual-Output TENS Unit (plus Free TENS info.) 
* PIC-Agoras — Wheelie Meter APRIL’97 
418MHz Remote Control — Transmitter 
— Receiver 
































131/132 (pr) 
130 (set) 
126 







FEB’97 














arm 
* Wireless Monitoring System — Transmitter 
Receiver 

* PIC MIDI Sustain Pedal Software only 
* Wireless Monitoring System-—2 

F.M. Trans/Rec Adaptors 
* Time and Date Generator 
Auto Cupboard Light 
Smoke Absorber 










Puppy Puddle Probe 
MIDI Matrix — PSU 

— Interface 
Quasi-Bell Door Alert 
2M F.M. Receiver 

* PIC-A-Tuner 
Window Closer — Trigger 
















MAY’97 




















— Closer ; 
Child Minder Protection Zone Software programs for EPE projects marked with an asterisk * are 
~ Transmitter available on 3.5 inch PC-compatible disks or free from our Internet 
— Receiver site. Three disks are available: PIC Tutorial (Mar-May '98 issues); PIC 







Pyrotechnic Controller 
* PIC Digilogue Clock 
Narrow Range Thermometer 
Micropower PIR Detector — 1 
Infra-Red Remote Control Repeater 

(Multi-project P.C.B.) 
Karaoke Echo Unit — Echo Board 

— Mixer Board 

Computer Dual User Interface 
*PEsT Scarer 
Variable Bench Power Supply 
Universal Input Amplifier 
Micropower PIR Detector — 2 Controller 
* PIC-OLO 
Active Receiving Antenna 
Soldering Iron Controller 
*PIC Noughts & Crosses Game 
Micropower PIR Detector — 3 

Alarm Disarm/Reset Switch 
lroning Safety Device 


Remote Control Finder 168 
Rechargeable Handlamp 169 
* PIC Water Descaler 170 
*EPE Time Machine NOV’97 171 
Auto-Dim Bedlight 172 
Portable 12V PSU/Charger 173 
Car Immobiliser 
Safe and Sound (Security Bleeper) 
Surface Thermometer 
Disco Lights Flasher 
Waa-Waa Pedal (Multi-project PCB) 
* Virtual Scope — Digital Board 
Analogue Board (per board) 
*® Water Wizard 
Kissometer 
*EPE PIC Tutorial 
The Handy Thing (Double-Sided) 
Lighting-Up Reminder 
# Audio System Remote Controller — PSU 
Main Board 


Disk 1 (all other software Apr '95—Dec ’98 issues); EPE Disk 2 (Jan 
99 issue to current cover date). The disks are obtainable from the 
EPE PCB Service at £2.75 each (UK) to cover our admin costs (the 
software itself is free). Overseas (each): £3.35 surface mail, £4.35 
each airmail. All files can be downloaded free from our Internet FTP 
site: ftp://ftp.epemag.wimborne.co.uk. 


Se 


EPE PRINTED CIRCUIT 
BOARD SERVICE 


Order Code _s— Project Quantity Price 




















JULY’97 


























SEPT’97 
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Simple Metal Detector Please supply name and address of cardholder if different from the address shown 


(Multi-project PCB) 
Single or Dual-Tracking Power Supply 
* RC-Meter 





i 
187 ¢7.99 | I NOTE: You can order p.c.b.s via our Internet site on a secure server: § 
188 £7.66 http://www.epemag.wimborne.co.uk 
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EVERYDAY _ 
PRACTICAL 


ELECTRONIC 


lf you want your advertisements to be seen by the 
pages offer the best value. The prepaid rate for se 





CLASSIFIED 














ELECTRONICS 


TODAY INTERNATIONAL 





The prepaid rate for classified adverts is 30p (+ VAT) per word (minimum 12 words). 


All cheques, postal orders, etc., to be made p 
with remittance, should be sent to Everyday 


CO16 OED. Phone/Fax (01255) 861161. 


ayable t 
Practical Electronics/ET! Advertisements, Mill Lodge, Mill Lane, Thorpe-le-Soken, Essex 


Everyday Practical Electronics/ETI reaches twice 
as many UK readers as any other independent 
monthly hobby electronics magazine, our audited 
sales figures prove it. We have been the leading 
independent monthly magazine in this market for 
the last fourteen years. 


largest readership at the most economical price our classified and semi-display 
mi-display space is £8 (+VAT) per single column centimetre (minimum 2:5cm). 


o Everyday Practical Electronics. VAT must be added. Advertisements, together 


For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above. 
















RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 


Up to 20 volts d.c. at 1 amp continous, 1:5 amps peak, 


fully variable from 1 to 20 volts. Twin 
Voltage and ai 3 4 5 inc. 

i VAT 
Post £4 





Current meters 
for easy read- 
out. 240 volta.c. © 

input. Fully smoothed, size 23cmx14cmx8cm. 


RADIO COMPONENT SPECIALISTS 


‘Mm, 337 WHITEHORSE ROAD, CROYDON =m 
‘sya SURREY, CRO 24S. Tel: 0181-684 1665 


Lots of transformers, high volt caps, valves, output transformers, speakers, in stock. 
one or send your wants list for quote. 


4 ogg fel om Ce 


@ 88-108MHz FM transmitters from under £5 


@ Many educational and hobby electronic 
kits covering all technical abilities, from 
beginners’ circuits to MCU/MPU designs 


@ Low cost PCB services and equipment 
@ Send 4x1st class stamps for catalogue 


DTE MICROSYSTEMS, 112 SHOBNALL ROAD, 
BURTON -ON-TRENT, STAFFS DE14 2BB 
















PHONE or FAX: 01283 542229 
http://www.btinternet.com/~dtemicrosystems 


BRAND NEW SINCLAIR SPECTRUM 
& QL PARTS 


ZX MICRODRIVES £15, INTERFACE ONE £20, 
CARTRIDGES 10 FOR £15, 50 FOR £50. 


QL BOARDS 5, 6 &7, POPULATED WITH 
JS ROMS, £30; UNPOPULATED, £12; MICRODRIVES 
£10 EACH. TOP & BOTTOM CASES £15, 
MEMBRANES £15. 


THE P.C., MAC and QL's “Little Friend” 
MAC LINK £10 - P.C. LINK £25 - QL LINK £12 


CAMBRIDGE Z88 A4 NOTEBOOK 
COMPUTER AVAILABLE AGAIN £99, 
RECONDITIONED £60 
ONLY 1” THICK, 4xAA BATTS. 20 HOURS WORK. 
LCD SCREEN, 72 Crs, 6 LINES, 32K RAM, EXTRA 
RAMS & EPROMS, 9 pin D SERIAL PORT, ROM HAS 
BBC BASIC, W/PROCESSOR, SPREADSHEET, DATA 
BASE, IMP/EXPORT TO PC etc, V52 TERMINAL. 
W.N. RICHARDSON & CoO. 
PHONE/FAX 01494 871319 
6 RAVENSMEAD, CHALFONT ST PETER, 
BUCKS, SL9 ONB. 


BTEC ELECTRONICS 

t TECHNICIAN TRAINING 

GNVQ ADVANCED ENGINEERING 
(ELECTRONIC) — PART-TIME 

HND ELECTRONICS — FULL-TIME 

B.Eng FOUNDATION — FULL-TIME 

Next course commences 

Monday 13th September 1999 

FULL PROSPECTUS FROM 


LONDON ELECTRONICS COLLEGE 
(Dept EPE) 20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 
TEL: 0171-373 8721 


THE BRITISH AMATEUR 
ELECTRONICS CLUB 


exists to help electronics enthusiasts by personal 
contact and through a quarterly Newsletter. 


For membership details, write to the Secretary: 


Mr. M. P. Moses, 5 Park View, Cwmaman, 
Aberdare CF44 6PP 


Space donated by Everyday Practical Electronics 
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Miscellaneous 





X-10® Home Automation 
We put you in control™ 


An extensive range of 230V X-10 
products and starter kits available. 
Uses proven Power Line Carrier _ 
technology, no wires required. 
Products Catalogue available online. 
Worldwide delivery. 


Laser Business Systems Ltd. 
E-Mail: info@laser.com 





Fax: (0181) 449 0430 





ATTENTION ALL AUDIO CASSETTE USERS 


Tight spools cause slow running, tape bunching and 
spillage and loss of treasured recordings. 
TAPE DROPS has been specially developed to 


cure/prevent this. Easy home treatment for up to 100 
cassettes £4.95 incl. p&p. Chq/PO/CC details to: Ref EPE, 
Premier Elmech, 65 High Town Road, 

Luton LU2 OBW. 01582 611911 





RADIO PROJECTS for beginners from £8.95. 
No soldering required. Full materials, p.c.b., 
instruction booklet supplied. Free brochure for 
s.a.e. QRP, 27 Amberley Street, Bradford, 
Yorkshire BD3 8QZ. 

G.C.S.E. ELECTRONIC KITS, at pocket 
money prices. S.A.E. for FREE catalogue. 
SIR-KIT Electronics, 52 Severn Road, Clacton, 
CO15 3RB. 





P|C-project source code files: /pub/PICS 


EPE text files: /pub/docs 
Basic Soldering Guide: solder.txt 


UK Sources FAQ: uksource.zip 
Writing for EPE advice: write4us.txt 









em, ottp://www.io.com/~|lbs/ i | 
- Tel: (0181) 441.9788 gall |” 


EPE NET ADDRESSES 


EPE FTP site: ftp://ftp.epemag.wimborne.co.uk 
Access the FTP site by typing the above into your web browser, or by setting up an FTP 
session using appropriate FTP software, then go into quoted sub-directories: 


PIC projects each have their own folder; navigate to the correct folder and open it, then 
fetch all the files contained within. Do not try to download the folder itself! 


EPE TENS Unit user advice: tens.doc and tens.txt 
Ingenuity Unlimited submission guidance: ing_unlt.txt 
New readers and subscribers info: epe_info.txt 
Newsgroups or Usenet users advice: usenet.txt 
Ni-Cad discussion: nicadfaq.zip and nicad2.zip 


On-line readers! Try the new EPE Chat Zone -— a 
virtually real-time Internet “discussion board”’ in 
a simple to use web-based forum! 


http://www.epemag.wimborne.co.uk/wwwboard 
Or buy EPE Online: www.epemag.com 


VALVE ENTHUSIASTS: Capacitors and 
other parts in stock. For free advice/lists please 
ring, Geoff Davies (Radio), Tel. 01788 574774. 


PROTOTYPE PRINTED CIRCUIT 
BOARDS one offs and quantities, for details 
send s.a.e. to B. M. Ansbro, 38 Poynings Drive, 
Hove, Sussex BN3 8GR, or phone Brighton 
883871, fax 01273 706670. 


PRINTED CIRCUIT BOARDS - QUICK 
SERVICE. Prototype and Production. Artwork 
raised from magazines or draft designs at low 
cost. PCBs also designed from schematics. 
Production assembly also undertaken. For 
details send to P. Agar, Unit 5, East Belfast 
Enterprise Park, 308 Albertbridge Road, Belfast, 
BT5 4GX, or phone/fax 01232 738897. 


NEW AND USED COMPUTERS, spares, 
etc. at keenest prices. e.g.: 386 min 2MB 
RAM, 20MB HDD, desktop case, keyboard 
and cables, 12in. VGA mono monitor, £55. 
486 DX33 min. 8MB RAM, 120MB HDD, 
desk top case, keyboard and cables, 14in. VGA 
colour monitor, £165. Many other systems 
available. Whatever you need, Phone/Fax 0181 
853 3374 for prices. 

SAMPLE 30 ASSORTED COMPONENTS! 
With audio and timing circuits, includes 555 
chip, semiconductors and l.e.d.s. Enclose 26p 
s.a.e. K.1.A., | Regent Road, Ilkley LS29 9EA. 


YOUR ADVERTISEMENT 
IN THIS SPACE 
FOR ONLY 


£20 + VAT 




























Ensure you set your FIP 
software to ASCII transfer 
when fetching text files, or 
they may be unreadable. 














Note that any file which ends 
in .zip needs unzipping before 
use. Unzip utilities can be 
downloaded from : 
http://www.winzip.com or 
http://www.pkware.com 
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TRAIN TODAY FOR A BETTER FUTURE 


Now you can get the skills and qualifications you need for | | Electrical Contracting & Installation 
Career success with an ICS Home Study Course. Learnin | | Electrical Engineering 

the comfort of your own home at the pace and times that || C&G Basic Electronic Engineering 
Suit you. ICS is the world's largest, most experienced | |C&G Basic Mechanical Engineering 
home study school. Over the past 100 years ICS have | | TV and Video Servicing 

helped nearly 10 million people to improve their job | | Radio and Hi-Fi Servicing 

prospects. Find out how we can help YOU. Post or phone Refrigeration Heating & Air Conditioning 
today for FREE INFORMATION on the course of your Motorcycle Maintenance 


aint =i = od LO) | Oho 0] Oko ts mM Mite toW 4 


Or write to: international Correspondence Sc OOS, FR O62, 6 Elliot Place, 
Clydeway Skypark, Glasgow, G3 8BR. Tel. 0500 581 557 or Tel/Fax: Ireland 01 285 2533. 
Please send me my Free Information on your Electronics Courses. 

Mr/Mrs/Ms/Miss 

























BLOCK CAPITALS PLEASE Date of Birth / / i 
' ' 
' Occupation Tel. No. E 


From time to time , we permit other carefully screened organisations to write to you about 
A pote: and services. If you would prefer not to hear from such organisations please tick box [[j Dept. angel 6 
EE GR ee ea 





Professional 88-108MHz FM Broadcasting Kits 


All Our Kits Include 
Jetailed instructions with Schematics 
High Quality Screen Printed PCBs 
High Quality Components 
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FM Stereo Coders 

Audio Compressor Limiters 
Antennas 

RF Power Amps 


Our Kits Are Also Available 
Fuliy Assembled And Tested 











1W Professional PLL FM Transmitter for Licenced Use in the UK 
Visit our Website at http://www.veronica.co.uk 






WE DELIVER WORLD-WADE AND 
ACCEPT MAJOR CREDIT CARDS 








Tel 01274 883434 Fax 01274 428665 


email info@veronica.co.uk 
Unit 5/6 1A Sandbeds/ Albert Rd Queensbury BRADFORD BD13 1AA 








SUPPLIER OF QUALITY USED 
TEST INSTRUMENTS 


i 
E 


iH DG 


ooke International 
Unit Four, Fordingbridge Site, Barnham. 
Bognor Regis, West Sussex, PO22 OHD, U.K. — 
Tel: (+44)01243 54511 1/2 Fax: (+44)01243 542457 
Web: httpvAwww.cooke-int.com 
E-mail: info@cooke-int.com 


Cooke International 
Unit Four, Fordingbridge Site, Barnham, 
Bognor Regis, West Sussex, PO22 OHD, U.K. 
Tel: (+44)01243 $4$111/2 Fax: (+44)01243 542457 
Web: http://www.cooke-int.com 
E-mail: info@cooke-int.com 











Tisai it it 


C.C.T.V. BOARD CAMERAS FROM £19.95 


MINIATURE C.C.T.V. CAMERAS FROM TOP USA 
MAKER. IDEAL FOR COVERT SURVEILLANCE OR 
SECURITY USE IN SHOPS, OFFICES AND PRIVATE 
HOMES. CONNECTS TO ANY TV OR VIDEO IN 
SECONDS — OPTIONAL CABLE ETC. AVAILABLE. 
OUR 1993 PRICE FOR THIS CAMERA WAS £385!! 
HUGE RECESSION IN ELECTRONIC INDUSTRY 
HAS SLASHED THESE PRICES TO RIDICULOUS 
LEVELS! THESE ARE USA MADE — NOT CHEAP 
CHINESE MODELS. READY BUILT WITH LENS 
ETC. BRAND NEW 1999 STOCK — FULL 12 MONTH 
GUARANTEE. WORKS FROM 9V-PP3 BATTERY! 









































ONLY 29mm x 29mm 










































i Applications: 1/3in. image 
Audio Model add £5.00] security, Surveillance, sensor. Auto iris. 
LOTS OF 10 1 9 3 5 Micro 16mm x 16mm | Nanny Watching, Supply voltage 
(Each) s Spy Model with pinhole cgnen Monitoring, | 6V-13V. 90° wide 
tc. Works alo i le lens. Si 
LOTSORS = 55160). | See tea amet tie soe 
















LOTS OF 2 £23.95 wae A.S.A., (Est. 1979) Order Hotline 
SAMPLE £25.95 ~ 01642 850912 
Add P&P £3 ANY ORDER | 51 Cambridge Road 


Middlesbrough Fax: 
VAT INCLUDED TSS5NL «01642 823173 









N. R. BARDWELL LTD (EPE) 


100 Signal diodes 1N4148 
Rectifier Diodes 1N4001 
Rectifier Diodes 1N4007 
W01 Bridge Rectifiers 
S60 TINGE HOS cst ee 
741 Op Amps 


Assorted 7-segment Displays 

5mm |.e.d.s, red, green or yellow 
3mm l|.e.d.s, Aa past or yellow 
Axial |.e.d.s, 2mced red Diode Package 
Asstd. High Brightness I.e.d.s, var cols. 
BC182L Transistors : 
BC212L Transistors 

BC237 Transistors... 

BC327 Transistors 

BC328 Transistors 

BC547 Transistors 


200 Asstd. disc ceramic capacitors £1.00 
50 Asstd. Skel Presets (sm, stand, cermet)...£1.00 
Asstd. RF chokes (inductors) £1.00 
Asstd. grommets £ 
Asstd. solder tags, p/conns, terminals 
Asstd. crystals — plug in 
Asstd. coil formers 
Asstd. dil switches 
Miniature slide switches sp/co 
Standard slide switches dp/dt 
Asstd. if transformers . 
Asstd. beads (ceramic, teflon, fish spine)..£1. 
Asstd. small stand offs, throughs etc : 
Asstd. dil sockets up to 40 way 
TV coax plugs, plastic 
Small spring loaded terminals 
metres very thin connecting wire, red 
lin. glass reed switches................0000000 
Magnetic ear pips with lead and plug 
by gr! — “AW 5% cf resistors range 
to 1 
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Prices include VAT. postage £1.25. 31p stamp for Lists 
288 Abbeydale Road. Sheffield S7 1FL 
Phone (0114) 2552886 Fax (0114) 2500689 


E-mail 
ampere en AVES 
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50v wkg Axial Capacitors inf 

50v wkg Axial Capacitors 4N7 

luf 250v encapsulated radial plastic cased 
capacitors 

Asstd capacitors electrolytic- 

Asstd. capacitors 1nF to 1 








*&*&* EPE KITS & COMPONENTS kx * 









NEW PRODUCTS AVAILABLE FOR JAN/FEB ‘99 KITS: EPE FEB '99 EDITION KITS NOW AVAILABLE PRICES 
HANDHELD CASE 103 x 62 x 23mm TYPE KC9540 449p NB: ALL EPE PCBs ARE AVAILABLE WITH KITS FROM 
SMD MURATA TZBX4 TRIMMER CAPACITOR 2-6PF  49p KIT 9084 PIC MIDI SUSTAIN PEDAL £14 
SMD SIEMENS INDUCTOR SIMID 04 1008 15NH 99p KIT 9094 LIGHT ALARM £17 
SMD 3-6864MHz CRYSTAL TYPE CM309S 399p KIT 9102TT WIRELESS MON. SYSTEM TX (TILT) £29 
SMD 4-WAY LOW PROFILE DIL SWITCH 199p KIT 9102TP WIRELESS MON. SYSTEM TX (TEMP) £29 
TACTILE PCB SWITCHES PTM 6 x 6mm (8 PACK) 549p KIT 9102R WIRELESS MONITORING SYSTEM RX £39 
RED SWITCH CAPS TO SUIT ABOVE 8 'ACK) 449p KIT 9126S PHIZZYB PT4 8-BIT SWITCH MODULE £12 
ORP12 LIGHT DEPENDENT RESISTO 99p KIT 91261 PHIZZYB PT4 INTERRUPT MODULE £15 
TILT SWITCH Bsr MERCUR 110p RECENT EPE DEC/JAN): 

MAX202CPE MAXIM RS232 LINE DRIVER CHIP 299p KIT 9012 ALT. COURTESY LIGHT CONTROLLER £12 
PCB KEYBOARD PTM TYPE D6 ROUND RED (6 PACK) 329p KIT 9020 TWINKLE TWINKLE REACTION GAME £25 

RELIABLE IR REMOTE CONTROL P. ; KIT 9037 VOLUME COMPRESSOR £25 
HT12B HOLTEK IR ENCODER TRANSMITTER CHIP = 149p KIT 8862 FADING CHRISTMAS LIGHTS £26 
HT12D HOLTEK INFRA-RED DECODER CHIP 149p KIT 8875 HANDHELD FUNCTION GENERATOR £21 
P1C26043S IMPROVED INFRA-RED RECEIVER 450p KIT 8888 PHIZZYB 1/0 BOARD £17 
IR EMITTER SIEMENS SFH485-2 (HIGH KIT 8094 DAMP STAT ELECTRONIC THERMOSTAT £23 
PLASTIC CASE CW26D 105 x 58 x 24 INC BUTTONS ARTS FOR IR CONTROLLER STILL AVAILABLE, 






FOR 
TACTILE PCB SWITCHES PTM TYPE 105T/KR91Y " FOR OCT ’98 PROJECT, SEE LEFT HAND COLUMN 


PLEASE SEND SAE FOR COMPONENT LISTS OR STATE DETAILS OF KIT REQUIRED. 
UK P&P STILL ONLY £1. NO VAT 
* * *PLEASE NOTE OUR NEW ADDRESS/TEL NO. CALLERS PLEASE RING FIRST TO AVOID 
DISAPPOINTMENT & & & 


FML ELECTRONICS 


THE BUSINESS CENTRE, BRIDGE STREET, BEDALE, NORTH YORKSHIRE, DL8 2AD 
(JUST 1 MILE WEST ON A684, FROM A1 LEEMING BAR JUNCTION) 


TEL: 01677 425840 
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Buy your magazine online. EPE, the first magazine in the world to be available to buy 
from the web. $3.95 per issue, $19.95 for a year’s subscription. 


TAKE A LOOK, A FREE ISSUE IS AVAILABLE 


Everyday Practical Electronics/ETI, March 1999 
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COVERT VIDEO CAMERAS 


Black and White Pin Hole Board Cameras 
with Audio. Cameras in P.1.R., Radios, 
Clocks, Briefcases etc. Transmitting 
Cameras with Receivers (Wireless). 
Cameras as above with colour. 
Audio Surveillance Kits and Ready Built 
Units, Bug Detector etc. 


A.L. ELECTRONICS 


Please phone 0181 203 0161 for free catalogue. 
Fax 0181 201 5359 


New DTI approved Video Transmitters and Receivers (Wireless) 


toner Fert no 
Cut or melt. 


Refill your empty toner with the “Cut & Pour” method. 

Doesn't disturb the inner workings of your cartridge. 
HP LaserJet 4/4M/4M Plus/5/5M/5N Refill bottle....£12.99 ex VAT) 
HP LaserJet 5L/6L/3100 Refill Bottle 
HP LaserJet4L/4P Series Refill Bottle 
HP LaserJet 5P/6P Refill Bottle £11.49 (ex VAT) 
HP LaserJet 4000 Series Refill Bottle £19.49 (ex VAT) 
Many more lasers and copiers covered. FREE catalogue, FREE PHONE 


0800 376 9922 (24 hs) 


Free FAX 0800 376 9955 (24 hrs) — http://www. refilltoner.com 













£9.95 (ex VAT) 


15 x 5mm Red Leds 
12 x 5mm Green Leds 
12 x 5mm Yellow Leds 
15 x 3mm Red Leds 
12 x 3mm Green Leds 
10 x 3mm Yellow Leds 
100 x 1N4148 diodes 
1N4001 diodes 
1N4002 diodes 
BC 182 transistors 
BC 184 transistors 
BC212 transistors 
BC549 transistors 
Cmos 4001 
555 timers 
741 Op.amps 
Cmos 4011 
Cmos 4013 
Cmos 4071 
10/25V radial elect. caps. 
100/35V radial elect. caps. 
470/16V radial elect. caps. 
BC237 transistors 
Mixed transistors 
Mixed 0:25W C.F. resistors 
Min. PB switches 
8-pin DIL sockets 
14-pin DIL sockets 
16-pin DIL sockets 
74LS00 
BC557 transistors 
Assorted polyester caps 
Cmos 4093 
10mm Red Leds 
10mm Green Leds 
Cmos 4047 
74LS93 
20 x Assorted ceramic disc caps 
100 x Mixed 0-5W C-F. resistors 


RESISTOR PACKS - C.Film 
5 each value - total 3650:25W £2.80 
10 each value - total 730 0:25W £4.00 
1000 popular values 0:25W 

5 each value-total 365 0:-5W 
10 each value-total 730 0:-5W 
1000 popular values 0-5W 


SP131 
SP133 
SP134 
SP136 
SP137 
SP138 
SP140 
SP142 
SP143 


SP145 
SP146 
SP147 
SP151 
SP152 
SP153 
SP154 
SP156 


2 x TLO71 Op.amps 
20 x 1N4004 diodes 
15 x 1N4007 diodes 
3 x BFY50 transistors 

x W005 1-5A bridge rectifiers 
2:2/63V radial elect. caps. 
W04 1-5A bridge rectifiers 
Cmos 4017 

airs min. crocodile clips 
(Red & Black) 

x ZTX300 transistors 
2N3704 transistors 
Stripboard 9 strips x 25 holes 
8mm Red Leds 
8mm Green Leds 
8mm Yellow Leds 
BC548 transistors 
Stripboard, 14 strips x 
27 holes 
2N3904 transistors 
2N3906 transistors 
LF351 Op.amps 
BC 107 transistors 
BC 108 transistors 
Standard slide switches 
1/63V radial elect. caps. 
1A 20mm quick blow 


SP160 1 
SPi61 1 
SP165 
SP167 
SP168 
SP172 
SP175 
SP177 


SP182 
SP183 
SP187 
SP191 
SP192 
SP193 


—_— — fA SRS Aa ee 
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uses 

4-7/63V radial elect. caps. 
BC547 transistors 
BC239 transistors 
Cmos 4023 

Cmos 4066 

BC213 transistors 
SP195 10mm Yellow Leds 
SP197 20 pin DIL sockets 
SP198 24 pin DIL sockets 
SP199 2:5mm mono jack plus 


SP 104 
SP105 
SP109 
SP111 
SP112 
SP115 
SP116 
SP118 
SP120 
SP124 
SP130 


1999 Catalogue now available 
€1 inc. P&P or FREE with first 
order. 

Orders to: 
Sherwood Electronics, 

7 Williamson St., Mansfield, 
Notts. NG19 6TD. 


RP3 
RP7 
RP10 
RP4 
RP8 
RP11 





£8.10 


Millions of quality components 
at lowest ever prices! 


Plus anything from bankruptcy — theft recovery 
— frustrated orders — over production etc. 


Send 45p stamped self addressed label or 
envelope for clearance lists. 


Brian J Reed 
6 Queensmead Avenue, East Ewell 
Epsom, Surrey KT17 3EQ 
Tel: 07775 945386 
Mail order UK only. 


Lists are updated and only 40 are sent out every 2 weeks. This 
normally ensures that orders can be fulfilled where only a few 
thousand of an item is available. (Payment is returned if sold out. | do 
not deal in credit notes). This will sometimes entail a delay of up to 
eight weeks — but the prices will be worth the wait! 
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EVERYDAY PRACTICAL ELECTRONICS, ADVERTISEMENTS, 
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ESSEX CO16 OED. 
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IE RENOWED MXF SERIES OF POWER AMPLIFIERS 

‘(OUR MODELS:- MXF200 ( 100W + 100W ) MXF400 (200W + 200W) 
MXF600 (300W + 300W) MXF900 (450W + 450W) 

_POWER RATINGS ARE R.M.S. INTO 4 OHMS, WITH BOTH CHANNELS DRIVEN 


TURES: * Independent power supplies with two toroidal transformers * Twin L.E.D. Vu Meters 
rel controls * Illuminated on/off switch * Jack/XLR inputs * Speakon outputs * Standard 775mV 
5 * Open and short circuit proof * Latest Mos-Fets for stress free power delivery into virtually any 
t High slew rate * Very low distortion * Aluminium cases * MXF600 & MXF900 fan cooled with D.C 
peaker and thermal protection. i 


) THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC 


MXF200 W19” D1!” —_-H3$” (2U) 
sizes:.  MXF400 W19" D12" 52" (3U) 
MXF600 W19” D13”  H52” (3U) 
MXF900 W19” D142” H52” (3U) 





RICES:- MXF200 £175.00 MXF400 £233.85 


MXF600 £329.00 MXF900 £449.15 
SPECIALIST CARRIER DEL. £12.50 EACH 





BASS X MID X.TOP BASS/MID TOP ASSX_MID/TOP 
CONFIGURED 3 WAY 2 WAY BASS/MID COMBINED 2 WAY MID/TOP COMBINED 
‘TURES: 


nced 3-Way Stereo Active Cross-Over (switchable two way), housed in a 19” x 1U case. Each channel 
iree level controls: Bass, Mid & Top. The removable front fascia allows access to the programmable DIL 
hes to adjust the cross-over frequency: Bass-Mid 125/250/500Hz, Mid-Top 1.8/3/5Hz, all at 24dB per 
e. The 2/3 way selector switches are also accessed by removing the front fascia. Each stereo channel 
’e configured separately. Bass Invert Switches are incorporated on each channel. Nominal 775mV 
‘output. Fully compatible with OMP Rack Amplifier and Modules. 


PRICE:- £117.44 + £5.00 P&P 





‘TURES: 

X2U RACK MOUNTING *FULLY VARIABLE 
4 LASER PICKUP *1 BIT 8 X OVERSAMPLING DAC *CUE AND LOOP FACILITY * TRACK SKIP 
4 FF/REV *DIGITAL AND ANALOGUE OUTPUTS *CONTINUOUS/SINGLE TRACK PLAY *CLEAR 
<LIT MULTIFUNCTION DISPLAY *10 TRACK PROGRAM PLAY * TRACK ELAPSED, TRACK 


AINING AND DISC REMAINING TIME DISPLAYS. 


PITCH CONTROL PLUS/MINUS 16% *PITCH BLEND *3 


-CIFICATION:- Freq response...20Hz-20KHz S/N ratio...>80dB THD...<0.09%(1KHz) Channel 


iration...>80dB(1KHz) Max output voltage...2Vrms Power...220-240Vac 50-60Hz Size..W 482 H 88 
Omm Weight...4.18Kg. 


PRICE:-£225.00 + £5.00 P&P 


* 4 STEREO INPUT 
CHANNELS 

* 2 DJ MIC INPUT 
CHANNELS 


* 2X7 BAND GRAPHIC 
EQUALISERS 


* HEADPHONE 
MONITOR WITH PFL 


* ASSIGNABLE 
CROSSFADE 

a * DIGITAL ECHO 

“REO DISCO MIXER WITH:- *2X7 GRAPHIC EQUALISERS *2 MONO MIC INPUTS *DJ MIC 

‘4 FADER, TALKOVER AND VOICE CHANGER *4 STEREO CHANNELS WITH _ INDIVIDUAL 

ERS AND ASSIGNABLE CROSSFADE *CHANNELS SWITCHABLE, TURNTABLE (MAG 

3TRIDGE), CD, LINE, TAPE, ETC. *ECHO WITH BALANCE, REPEAT AND DELAY 

- ADPHONE MONITOR WITH PREFADE LISTEN *CHOICE OF 6 SOUND EFFECTS *STEREO 

NO SWITCH «2 X LED VU METERS *MASTER FADER *OUTPUT 775mV 

FE: 482X240X115mm *POWER:- 230V AC 50/60Hz.PRICE:- £169.00 + £5.00 P&P 


* IDEAL FOR USE IN DISCO’S / RAVES. 
* EDUCATIONAL EXPERIMENTS ETC. 


op quality mini strobe with high light intensity for its size and variable 
‘h rate adjustment. Housed in a silver/black steel case with adjustable 
inting bracket. * Flash Rate:- Adjustable from zero to ten flashes per 
‘ond * Mains Powered complete with plugged lead * 230V AC 50/60Hz 


ize: 125X84X52mm_ PRICE:- £19.99 + £2.20 P&P 








A new range of quality loudspeakers, designed. to take 
advantage of the latest loudspeaker technology and 
nt enclosure designs. All models utilize high quality studio 

cast aluminium loudspeakers with factory fitted grilles, wide dispersion constant 
directivity horns, extruded aluminium corner protection and steel ball corners 
complimented with heavy duty black covering. The enclosures are fitted as standard 
with top hats for optional loudspeaker stands. The FC15-300 incorporates a large 
16 X 6 inch horn. All cabinets are fitted with the latest Speakon*connectors 
for your convenience and safety. Five models to choose from. 





DOA-ZOZ MoOoms 


PLEASE NOTE:- POWER RATINGS 


QUOTED ARE IN WATTS R.M.S. FOR 
EACH INDIVIDUAL CABINET. 
ALL ENCLOSURES ARE 8 OHM. 


pie inch speaker 
12=12 inch speaker 
ibl FC15-300 WATTS Freq Range 35Hz-20KHz, Sens 101dB, Size H695 W502 D415mm 
: PRICE:- £299.00 per pair 
ibl FC12-300 WATTS Freq Range 45Hz-20KHz, Sens 96dB, Size H600 W405 6 300mm 
PRICE:- £249.00 per pair 
ibl FC12-200 WATTS Freq Range 40Hz-20KHz, Sens 97dB, Size H600 W405 300mm 
PRICE:- £199.00 per pair 
ibl FC12-100 WATTS Freq Range 45Hz-20KHz, Sens 100dB, Size H546 W380-D300mm 
PRICE:- £179.00 per pair 
ibl WM12-200 WATTS Freq Range 40Hz-20KHz, Sens 97dB, Size H418 W600 D385mm 
PRICE:- £125.00 EACH 
SPECIALIST CARRIER DEL:- £12.50 per pair, Wedge Monitor £7.00 each 
Optional Metal Stands PRICE:- £49.00 per pair Delivery:- £6.00 


The new ibi In-Car Audio Bass Box has been 
designed with a sloping front to reduce internal 
standing waves. The bass box incorporates a 
10 inch 4 ohm loudspeaker with a genuine 
100 watts R.M.S. output resulting in powerful and 
accurate bass reproduction. 

FEATURES:- * Cabinet manufactured from MDF and 
sprayed in a durable black shiny HAMMERITE finish. * 
Fitted with a 10 inch loudspeaker with rolled rubber 
edge and coated cone assembly * The top of the 
cabinet incorporates on plated connection 
terminals. SPECIFICATION:- 100Watts R.M.S. 200 
Watts Peak (Music) .Ported reflex,critically tuned. 

Size:- H405 W455 D305mm. 


PRICE:- £79.00 + £6.00P&P 





SUPPLIED READY 
BUILT AND TESTED 


These modules now enjoy a world-wide reputation for quality, reliability and performance at a realistic price. Four 
models are available to suit the needs of the professional and hobby market i.e. Industry, Leisure, Instrumental and 
Hi-Fi etc. When comparing prices, NOTE that all models include toroidal power supply, integralheat sink, glass fibre 
P.CB. and drive circuits to power a compatible Vu meter. All models are open and short circuit proof. 
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 
Yin a OMP/MF 100 Mos-Fet Output power 110 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz - 
3dB, Damping Factor >300, Slew Rate 45V/uS, T.H.D 
typical 0.002%, Input Sensitivity 500mV, S.N.R. - 
110dB. Size 300 x 123 x 60mm. 
PRICE:- £42.85 + £4.00 P&P 


OMP/MF 200 Mos-Fet Output power 200 watts 
R.MSS. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 50V/uS, T.H.D. 
typical 0.001%, Input Sensitivity 500mV, S.N.R. -110dB. 
Size 300 x 155 x 100mm. 


PRICE:- £66.35 + £4.00 P&P 


OMP/MF 300 Mos-Fet Output power 300 watts 
R.MS. into 4 ohms, frequency response 1Hz - 100KHz 
\_. -3dB, Damping Factor >300, Slew Rate 60V/uS, T.H.D. 
- typical 0.001%, Input Sensitivity 500mV, S.N.R. -1100B. 
Size 330 x 175 x 100mm. 


PRICE:- £83.75 + £5.00 P&P 


OMP/MF 450 Mos-Fet Output power 450 watts 
R.MS. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 75V/uS, 
' T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R. 
' _110dB, Fan Cooled, D.C. Loudspeaker Protection, 2 
Second Anti- Thump Delay. Size 385 x 210 x 105mm. 
PRICE:- £135.85 +£6.00 P&P 


OMP/MF 1000 Mos-Fet Output power 1000 watts 
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms, 
frequency response 1Hz - 100KHz -3dB, Damping 
Factor >300, Slew Rate 75V/uS, T.H.D. typical 
0.002%, Input Sensitivity 500mV, S.N.R. -110dB, Fan 
Cooled, D.C. Loudspeaker Protection, 2 Second 
Anti- Thump Delay. Size 422 x 300 x 125mm. 
PRICE:- £261.00 + £12.00 P&P 


NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS: 
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KHz. OR 

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS 
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC 


Ui) 






















of our 48 stores nationwide. 
You can also purchase your 
catalogue from your local 


John Menzies. 


THENEW “% 
CATALOGUE 
OUT NOW 
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Telephone 01702 554000 with your enquiry , 





The catalogue costs just £3.99 plus p+p* and the CD Rom is available at just £1.95 plus p+p* including free datasheet CD Rom 


*(Add 50p for P&P). Orders outside the UK please send £8.99 or 21 IRCs for Airmail in Europe or surface mail outside Europe. Send £16.04 or 37 IRCs for Airmail outside Europe to 
Maplin Electronics, PO Box 777, Rayleigh, Essex, England, SS6 8LU. Prices include VAT and are subject to change. All 


items subject to availability. E+OE. WHEN ORDERING PLEASE QUOTE PRIORITY CODE MA095 





